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New Horizontal Steam Engine. 


The engraving on this page represents a 
newly designed steam engine just broughtout 
by J. 8. Mundy, Newark, N. J. The main 
features aimed at are simplicity and strength. 
A very fair idea of its construction may be 
obtained from the engraving. The crank 
shaft is made of hammered wrought iron, 
nine inches in diameter. The bed is of the 
form of a turtle’s back or shell, which makes 
it very strong, the center of power being 
very low and near the foundation. Strains 
are therefore directly in the center. Valves 
are made in two styles: a positive cut-off and 
an automatic cut-off. The engine shown in 
the cut has a positive cut-off, with plain 
slide valve operated by two eccentrics. The 
cut-off can be changed in a few moments to 








cut off at any length of stroke. It is set, as 
here shown, at half stroke. An arm lever 
connects with the cut-off valve to throw it 
over and reverse the engine. The cylinder 
is 22”x36"; main bearing, 16 in. long by 9 in. 
diameter; piston speed, 480 ft. per minute 
while running at 80 revolutions, and exert- 
ing 150 actual horse power. 

The engine from which the view shown 
herewith was taken, is driving a flouring 
mill of the Cambridge Manufacturing Co., 
Cambridge, Md. 


—_——_-* @aeo———— 
Practical Blacksmithing.—Selecting 
Good Tron ang Manner of 
Doing Work. 


BY FREDERICK LEWIS. 





Much might be said in regard to the 


chemical properties and impurities found in 
iron, but such information does not proper- 
ly belong to the subject under considera- 
tion, but rather belongs to the metallurgical 





branch of iron manufacture. Wrought or 
forge iron varies greatly in quality, the differ- 
ence being chiefly due to the amount of im- 
purities contained in it. Thus, some kinds of 
iron are very ductile at certain temperatures, 
while others are very brittle and will even 
break unless heated up to a proper tempera- 
ture. In consequence of these differences, 
iron is divided into four principal classes. 
Iron exists, however, that possesses quali- 
ties which give it an intermediate position 
between those already mentioned. The best 


iron is that quality which is ductile and may ; 


be bent at all temperatures without breaking. 
It may be generally known from the appear 
ance of the surface, it having no cross 
fissures. There will be no cracks at the 
edges or seams, and the grain will appear 
white, fibrous, fine-grained and tough when 
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It is, however, peculiarly adapted for out- 
door work, where it will be subjected to the 
action of the elements, as it is not inclined 
to rust as easily, and, consequently, will not 
waste away as rapidly as some of the better 
qualities of iron. This quality of iron is 
almost destitute of fiber, and when broken, 
the grain appears crystallized, or exhibits 
large bright surfaces. 

The fourth quality possesses properties 
directly the reverse of that just described, 
and is very brittle when hot, but when cold 
is tough, and may be easily bent without 
breaking. It is for this reason called ‘‘ hot- 
short” iron. 

In forging this iron, great care is necessary, 
as it is liable to break at any moment. 
When a hole is punched near the end of a 
bar, it is almost sure to split. It may be 
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a bar is broken. 
welding properties, and is not injured by 
the high heat it is subjected to, while under 
going the process. It will be understood 
that this iron owes its tough properties to 
the resistance of its molecules to separation. 


This iron possesses the best 


The second quality of iron which is classed 
next in order, is that which possesses the 
properties of being tough and malleable at 
all temperatures, will also weld easily and is 
very strong, yet will not stand as great heat 
without injury. When a bar is broken, it 
will be noticed, upon close examination, 
that there are little fine crystals or grains 
with the fibers, or between them, 
whereas the grain of the best iron is entirely 
free from these irregularities. 

The third quality is known as ‘“‘cold short” 
iron, and is quite tough and ductile when 
hot, but when cold may be easily broken 
with a hammer, or even by falling upon a 
hard substance will be fractured. This iron 
is unfit for forgings that require great tensile 
strength, or where any great risk is involved, 


mixed 


welded with great difficulty, and whenever 


a forging is made from it, a poor and un- 
satisfactory piece of work is the result. 
This iron has a dark color, and is generally 


rough and broken at the edges. It can be 
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purchased cheaply, and for some purposes, 


where a rough, strong iron is required, it is 
found very desirable. The 
peculiar phenomena mentioned in connec- 
tion with cold-short and hot short iron, are 
owing chiefly to the presence of impurities, 
such as phosphorus and sulphur, which have 
not been wholly removed in the roasting 
process. Sometimes these impurities are 
absorbed from the coal used in the furnace, 
hence the objection to fuel containing an 
excess of sulphur. Most practical men are 
aware of the fact that where sulphur is 
present in a fire, iron will weld only with 
great difficulty, and the weld will be imper- 
fect. To prove that sulphur is greatly 
injurious to iron, it is only necessary to 
sprinkle a little of that substance upon a flat 
bar which has been brought to a white heat, 


causes of the 
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The sulphur and iron will unite, forming a 
liquid which is sulphuret of iron. 

It is said by some blacksmiths that they 
like to get iron which possesses an odor. 
This peculiarity is attributed to the presence 
of arsenic. Perhaps some of the readers of 
the AMERICAN MACHINIST have noticed this 
singular smell, which seems to be a strong 
characteristic of some of the best iron and 
steel. 

In testing a bar of iron by bending cold, 
it is always best to nick it with a cold chisel, 
as the fiber will show better when the bar is 
bent. It is a good plan to split a bar in the 
middle and forma'T. Some punch a hole 
near the end, and cut through the center of 
the bar to the hole with a chisel ; but this is 
not as good a test for the iron as to simply 
split it. The edge of the hole forms a fillet, 
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and adds greatly to the strength of the ma- 
terial. Improvements have been gradually 
made in the manufacture of iron until it 
has merged into low steel. There 
peculiar kind of iron which is made in 
England, and has been used for a number 
The grain of this iron, when a 
bar is fractured, has the appearance of low 
steel, and is seldom detected except by an 
expert. 

Low Bessemer steel can now be produced, 
by the direct process, at such a low cost that 
it is fast taking the place of the best iron. It 
will, according to the predictions of those 
who are competent to judge, be only a short 
time when homogeneous iron, which is pro- 
perly low steel, will supplant iron for many 
purposes. Even at the present time it is be- 
ing used by all the leading manufacturers. 
The principal reasons for this are its low 
first cost. It is much stronger than the best 
iron, having a tensile strength of 45,000 to 
50,000 pounds per square inch of section, 
while the quality of steel referred to has a 
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strength of 70,000 to 75,000 pounds. 
Another reason is that, by the continual 
improvements in rolling iron, the material is 
produced in almost every conceivable shape, 
which is very convenient and economical for 
the consumer. <A blacksmith at the present 
time when requiring a special shape of iron, 
instead of taking a large bar, and after much 
hard work succeeding in drawing it down to 
the required form and size, goes tothe dealer 
and very soon succeeds in finding a shape 
which will answer his purpose with an ex- 
penditure of very little labor. 

In consequence of the improvements men- 


tioned, a blacksmith at the present day does | ‘ nphige ; 
| its exact duplication still more so. 


not require as much skill as formerly, when 
a mechanic had to make his own iron, and 
all the work was done by hand. For ex- 
ample, in carriage work, when machine work 
was almost unknown, a man had to make 
swages to suit the different shapes. The 
axles had to be drawn to a true taper, and 
finished at a black heat, thus avoiding lathe 
work, leaving the skin of the iron unbroken; 
and it may be remarked in this connection 
that the axles made in the manner described, 
were stronger and would outwear any of the 
axles made at the present time. To produce 
these axles, the swages had to be properly 
tapered and shaped so as to produce smooth 
work, 

In former times carriage blacksmiths were 
required to make their own springs, and, in 
short, all the iron and steel work about a 
carriage, but now each part of the work is 
identified as a distinct branch or trade. All 
the metal work was made of iron except the 
springs. A great many trade secrets were 
claimed by mechanics, particularly in the 
process of tempering springs. A man trav- 
eled through the country and instructed 
persons in those secrets for a stipulated sum, 
and in many cases those instructions were a 
deception and a fraud. By and by the trade 
began to split up until the present state of 
affairs was gradually developed. Now, the 
different parts of the iron and steel work of 
a carriage has to be procured from different 
manufacturers. 
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The Teeth of Spur Wheels—Their Correct 
Formation in Theory and Practice. 


By Pror. C. W. MacCorp. 
No. 1.—GENERAL PRINCIPLES. 
The proper action of many pieces of 


mechanism depends so largely upon that of 
spur wheels, that any means of effecting a 
radical improvement in the making of such 
wheels cannot but be of interest and im- 
portance. 

There was a time when the teeth of wheels 
were made in rude hap-hazard ways, of 
almost any shapes that would permit them 
to engage, with a mistaken idea that they 
would wear themselves into correct forms. 
The machine was expected not only to do its 
own proper work, but partly to finish itself; 
small wonder, then, that it failed to do 
either of these things well. Naturally, these 
place to better ones, 
The mechanician perceived the necessity of 
greater care in making the teeth of proper 
form; the mathematician soon became in- 
terested in the problem of determining what 
forms were proper, and the results of their 
combined efforts leave little to be desired in 
relation to the latter. 

And as little would seem to be left in re- 
gard to the former after the introduction of 
the gear-cutting engine, by which, if the 
milling cutter be of the correct outline, all 
the teeth of a wheel are made with the 
utmost regularity and precision. But on 
closer consideration, it will be seen that 
something is yet lacking in reference to the 
formation of the cutter itself. It is one 
thing to know what its outline should be, 
but quite another thing to make it so. 

The process most extensively employed 
involves, Ist, the laying out of the required 
curve; 2nd, the filing of a template to that 
exact form, and, 3rd, the turning of the 
cutter to fit the template. 

In some cases a specially-contrived appa- 
ratus has been used for mechanically tracing 


crude methods gave 
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the curve by continuous motion, but, until 
recently, the two remaining steps have been 
executed by hand, which makes the per- 


| fectly accurate formation of a cutter, espe- 


cially if it be a small one, very difficult, and 


The time has now come when all this 
ought to be changed. No one who considers 
for a moment the vast numbers of accurate 
machines employed in the various industrial 
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arts, and of others equally accurate employed 
in making them, can fail to perceive the ad- 
vantages over the system above described, of 
one in which the template is not merely lined 
out, but cut out to the true form, and the 
contour of the milling cutter, be it large or 
small, is made to correspond to that of the 
template, by mechanism nearly automatic. 
Of such a system,and of the means by which 


these results are effected, we propose to give 
a detailed description. Before entering upon 
this, however, we shall briefly explain the 
principles upon which the correct forms of 
the teeth depend, and the method of laying 
out epicycloidal teeth in outside gear. 

GRAPHIC REPRESENTATION OF MOTION. 

The motion of a point at any instant may b¢ 
represented in magnitude and direction by a 
right line. 

It is true that the path of the point may be 
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a curve of any kind; but at any given instant 
it can occupy but one position, and its direc- 
tion will be that of the tangent to the path at 
that point. The length of that tangent may, 
evidently, be made to indicate the velocity ; 
therefore the motion is fully represented. 
COMPOSITION AND RESOLUTION OF MOTION. 

The composition (or finding the resultant) 
of two motions, is effected as shown in Fig. 
1. Suppose the point A, to receive simul- 
taneously two impulses, the motions due to 
which are represented in velocity and direc- 
tion by AB, AC. Draw BD parallel to AC, 
and CD parallel to AB: then AD, the diag- 
onal of the parallelogram thus formed, will 
represent the resultant motion in both direc- 
tion and velocity. That is to say, the point 
A will go to D, inthe same time in which it 
would have reached either Bor C, had it re- 
ceived but one of the impulses. 

Evidently, if one component and the re- 
sultant be known, the other component may 
be found in a similar manner. If, for in- 
stance, we know that AD isthe resultant of 
two components, one of which is A(, draw 
CD, then the other component must have the 
direction AB parallel to CD, and its magni- 
tude is found by drawing DB parallel to 
AC. 

The resolution of motion is the converse of 
composition; thus, it is evident that the 
motion AD in Fig. 1 may be separated into 
the components from which it was derived, 
by drawing the parallels DC, AB, in one 
direction, and DB, AC, in the other; by 
which the original parallelogram is recon 
structed. 

But again, 4) may be the diagonal of a 
great number of other parallelograms: from 
which we see that a given motion may be 
resolved into two components, having any 
directions we please to assign 

ANGULAR VELOCITY AND VELOCITY RATIO. 

This term angular velocity is applied only 

to circular motion, like that of a wheel re- 





volving on its axis. 
volving body turns through the same angle 
in the same time, whatever be its distance 
from the axis: thus in Fig. 2, the point A 
goes to D, in the same time that it takes the 


Every point in the re- 


point B toreach #. Clearly, the arcs AD, 
BE, represent the linear velocities of the 
moving points; but AD is as many times 
greater than BE, as AC is greater than BC. 
If then we divide AD by AC, or BE by BC, 
either quotient may be taken as the measure 


- 
A 


Fig. 5 














of the angular motion represented by ACD; 
or, in general, we say that 
linear velocity 
angular velocity = ——_——— 
radius 

If we consider the motion of a revolving 
point at a single instant only, its direction is 
that of the tangent to its circular path. In 
representing it, then, we set off the linear 
velocity perpendicular to the radius through 
the point, as AM, BN. Drawing CM, it 
will be observed that the angle ACM 
is not the same as ACD. Nor should it be, 
since the former represents what is happen 
ing at a given instant, the latter a motion 
continuing through a period of definite dura- 
tion. 

The velocity ratio of two revolving bodies, 
at any instant, is simply the quotient ob- 
tained by dividing the angular velocity of 
one by that of the other, at the given instant. 
If this quotient be the same at every instant, 
the velocity ratio 1s said to be constant ; as 
in the case of two pulleys driven by a belt 
which does not slip—if one be half the size 
of the other, it will always turn twice as 
fast, whether the actual speed be uniform or 
not. 





DETERMINATION OF VELOCITY RATIO. 


In Fig. 3, (and D are fixed centers, about 
which turn the two curved levers CH, DA, 
which touch each other at A. Through this 
point draw 7'7 the common tangent, and VV 
the common normal, of the two curves, and 
also AC and AD, the radii of contact If 
CH turn in the direction indicated by the 
arrow, DK will be driven in the opposite 
direction; we now wish to find the angular 
velocity ratio of the two motions. 

The point A of the driver CH must move 
in a direction perpendicular to CA, and we 
will suppose its linear velocity at the instant 
to be represented by AB, which may be re- 
solved into the components AP, AM: the 
first is the effective component of rotation, 
the latter being the sliding component. 

The point A of the follower DA, must go 
in a direction perpendicular to AD, and its 
velocity AZ. must be such as to have the 
same normal component AP, the tangential 
or sliding component being AR. 

We perceive, then, that when one revolv- 
ing piece drives another by contact, the 
motion is transmitted in the direction of the 
common normal, which is therefore called 
the line of uction. 

Now draw CE and DF perpendicular to 
NN, CD the line of centers, cutting NN at 
I, also CB, DL. Weshall thus have three 
pairs of similar triangles, viz. : 

C A E is similar to A B P 
DAT * ‘'s ALT 
Cry * Cm) el 
Let the angular velocities of the driver, 
and the follower respectively be represented 
lin. vel. 
by », o'; then since ang. vel =————, 
radius 


we shall have 





AB AP 
= ,=—, 
CA OR 
and 
AL AP 
ymo—, ee; 
DA DF 
whence 
v DF DiI 


v' CE CI 
That is to say: The angular velocities are 
inversely proportional to the perpendiculars (et 
fall from the centers of motion upon the line of 
action, 
Or otherwise: 7'he angular velocities are in 
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versly proport.onal to the segments into which 
the line of centers is cut by the line of action. 


CONDITION OF A CONSTANT VELOCITY RATIO. 

If it be required that the velocity shall 
remain constant, the second of the values 
above deduced indicates a condition which | 
the curves must satisfy, viz., they must be of | 
such forms that their common normal shail 
always cut the line of centers at the same point. 
For the line of centers is of fixed length, 
whence the segments into which it is cut 
must always be the same in order to maintain 
a constant ratio. 

Now, the outlines of the teeth of 
wheels must 


spur 
be curves whieh w/él/ transmit 
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rotation with a constant velocity ratio, and 
it will readily be seen that parts of the 
curved levers in the immediate neighborhood 
of the point of contact A, Fig. 3, might be 
of the forms proper for teeth of wheels whose 
are C and VD. In the figure, the 
sliding components of the motions AB, AL, 
are respectively AM, AR; these lie in the 
same direction, but are not equal; so that 


centers 


at the instant the levers are sliding upon 
each other with the velocity RM, equal to 
their difference. There would be no sliding 
if these were of the same length as well as in 
the same direction; but since the normal 
component AP, is the same for each motion, 
this can only happen when the resultants 
AB, AL, also coincide. And these being 
perpendicular to the radii of contact, cannot 
coincide unless CA, AD, lie in one right 
line, which must, of course, be CD. That 
is to say, there will be more or less sliding, 
except at the instunt when the point of contact 
is on the line of centers. 
NATURE OF ROLLING CONTACT. 

The finding of curves which will satisfy 
the above condition, and also the best means 
of drawing them, depend upon a feature of 
perfect rolling contact, best seen by a study 
of that which is not perfect. The polygon 
in Fig. 4 rolls along the fixed right line 
with a hobbling motion ; the point A is at 
rest, and the whole figure turns about it as a 
center, until B comes into LM at D, then 
about the perimeter of the 
polygon measuring itself off upon the line. 
If the number of sides be increased, the 
hobbling will be diminished, and if the 
number become inconceivable, it will be- 
come imperceptible. The broken outline 
then becomes the dotted curve, tangent to 
the line, and the change from one center of 
rotation to another goes on continuously. 


B, and so on : 


But this does not alter the facts, that at any 
instant the point of contact is af rest, and 
that every point in the figure is at the instant 
turning about that potnt of contact as a fired 


center, 


DRAWING OF ROLLED CURVES, 


In Fig. 5, AA is a curved ruler fixed to 
the drawing board, and BP is a free one 
rolling along it. Let a pencil be fixed to 
and carried by the latter, either in the con- 
as at ), or at any distance from 

At the instant the rulers are in 
P; therefore the motion of PD is 
in the direction DF, perpendicular to DP, 
DF, then, is tangent to 
the path of D, traced as the ruler BP rolls: 
but it is also tangent to the circular are 


tact edge, 
it, as at #. 
contact at 


the contact radius. 


whose center is J) and radius PD), conse 
quently the path of J) is also tangent to that 
Let the ares Pe, Po of BB, be equal to 
Pe', Po of AA, theneD will 
radius when ¢ 


are. 
the ares be 
contact reaches ¢, and oD 


when 0 reaches o. If, then, we describe, 
with these radii, circular ares about ec’ and 
o”, the curve traced by )) will be tangent to 


be 





will 


those ares; and that traced by # 


tangent to arcs about the same centers with 
cK and oF as radii. | 
Curves thus described, by points carried 

by one line which rolls upon another, are 
called rolled curves or epitrochoids ; and the 
drawing of a series of tangent arcs as above 
explained, is the readiest and most reliable 
method of laying them out. The line which 
carries the tracing point is called the descri/ 

ing line, and the one in contact with which 

it rolls is called the base line; either of these 
may be straight, or both may be curved. 


RECTIFICATION OF CIRCULAR ARCS, 


For our present purpose we have to do 


only with the rolling of a circle. either upon 
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its tangent or upon another circle, and shall 
have frequent occasion to set off upon a 
right line a length equal to that of a given 
arc, or upon a given circle an are equal in 
length to a given right line. 

Since the circumference is 3.1416 times the 
diameter, these operations can be performed 
arithemetically; but the following graphic 
process will be found equally accurate and 
much more expeditious, 


\ 


\ ~l- 


I. In Fig. 6, let AW be tangent at A to 
the given are AB. Draw BA, pro- 
duce it, making A@=AD=1¢ chord 
AB. With center G and radius GB, 
describe an are cutting AH F. 
Then AF=are AB (very nearly). 

II. In Fig. 7, let the given line AB, be 
tangent at A, to the given circle. 
Make AD='4 AB; with center D, 


/ 


™~s 





/ vs 


in 


Fig. 10 
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The particular rolled curves to be used 
are: 

I. The Cycloid, Fig. 8. Traced by a point 
in the circumference of a circle rolling 
upon its tangent. Find Aa’, the length 
of a convenient fraction Aa, of the circum- 
ference ; step this off the required number 
of times, making A#H=semi-circumference. 
Divide both into the same number of 
equal parts, draw chords from P to the 
points of division on the circle, with which 


as radii strike arcs about the corresponding 


points on AF, the cycloid is tangent to all 
these arcs. 

To find points on the curve.-—When aC 
becomes contact radius, it has the position 
a R, perpendicular to AH. The angle aCP, 
remaining unchanged, make w RL equal to 
it: 
point 


then RL is the generating radius, and La 
the cycloid. Also a is the 
normal, and a perpendicular to it is tangent 
to the curve at L. 

Conversely. Let O be any 


on 


point on the 
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curve; about this as center, describe an are 
with radius equal to CP, cutting CD, the 
path of the center, in S. Then OS is the 
generating radius; SC", perpendicular to 
AF, is the contact radius, and }'0 is normal 
to the cycloid. 

Il. The Epicycloid, Fig. 9. The describing 
circle rolls on the ovtséde of another, whose 


centeris G. Draw the common tangent at 


- 





AB, describe an 
E. 


and radius DB=3/ 
are cutting the given circle 
Then are AH=AB (very nearly), 


in 


Note.—The are thus rectified or found 
should not measure over 60°, If the 
given are or line exceed this limit, it 
should be bisected, 





jas the cycloid., 


A, set off on this the length of Aa (any con- 
venient fraction of semi-circumference AP), 
and find the arc of the base circle equal to 
that length. Step this off as above, making 


AK=semi-circumference AP. The curve is 


drawn by tangent ares in the same manner 
The path of the center of 











the describing circle, is, in this case, another 
circle, whose center is @, and the contact 
radii a’R, b’S, are prolongations of the radii 
Ga’, Gb’, of the base circle, which slightly 
modifies the processes of finding the point 
of the curve corresponding to a given point 
of contact and the converse. 

Ill. The Hypocycloid, Fig. 10. Traced by a 
point in the circumference of a circle rolling 
énside another. Construction in all respects 
the same as in the case of the epicycloid, 
and the diagrams being lettered to corre- 
spond throughout, no further explanation is 
needed. 

In all three of these curves, if the rolling 
continue beyond /, a new branch /F springs 
up, which is, of course, perfectly symmetri- 
cal with AL. It is to be particularly noted 
that these branches are tangent to ED, and 
to each other, at #. These parts near / are 
the ones which require the greatest care in 
the construction, as they only are employed 
in the formation of teeth. 

Their fitness for that purpose, and the 
manner of using them, will be shown in 
the next article. 

-—-——- ~—>o —-— 
Pattern Makers in England, 


In the course of a long and interesting 
article on English Mechanics, the Boston 
Commercial Bulletin refers as follows to the 
pattern maker: 

‘“The pattern maker is the swell among 
wood workers. He serves a long period ot 
apprenticeship, and has, moreover to be 
better educated than most workers in wood, 
He requires at least a knowledge of indus- 
trial drawing and geometry. Pattern makers 
are largely employed in iron foundries. But 
they are not a numerous class, and only call 
for notice because of holding a prominent 
place among workers in wood. Their work 
consists in making patterns from drawings 
furnished by designers. Much of the work 
is very delicate and requires skillful carv- 
ing. ; 
‘he boy who becomes a pattern maker's 
apprentice is supposed to. have a genius for 
the mechanical arts. Ordinary boys are sel 
dom or never destined for pattern makers,on 
the principle that it is impossible to make a 
silken purse out of a sow’s ear. Phe boy 
who has a taste for drawing and carving, who 
astonishes his school-fellows by whittling out 
shapely minature boats and ships and toys, 
is the boy who is looked upon as the future 
pattern maker, ; 

In the foundries in which they are employ- 
ed, the pattern makers rank higher than the 
moulders and other employés. They receive 
much better wages, and as less labor than 
skill is necessary to the performance ot 
their work, affect an air of superiority over 
their fellow workmen in the same establish- 
ment, and, perhaps, justly; for they are, 
after all, a sort of connecting link between 
mechanics and the higher arts. ‘They receive 
excellent wages as journeymen, but the 
period of apprenticeship is a long and dreary 
servitude. A pattern maker can always 
obtain employment, however, for the trade 
is seldom overstocked with labor, the demand 
for apprentices being, as a rule, in excess of 
the supply, and parents who can afford it 
cannot make a better selection of a trade 
for a son than that of a pattern maker.” 


ae 


Saturday was a big day at the Buckeye 
Works in this city, says a recent issue of the 
Akron(QO.) City Times. Machine No. 100,000 
had been turned out a few days before, and 
the proprietors determined to have a big time. 
Work was suspended for the day, all the 
boys and their friends in this city, as well as 
at the Canton shops, were invited, and joy 
was unconfined. The banquet was the big- 
gest affair ever seen in this city, 600 plates 
being laid, and every seat being filled. 
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Canadian Mechanics Institutes, 

The Minister of Education for the Pro- 
vince of Ontario, says The National, has 
commissioned Dr, 8. P. May, of Toronto, a 
gentleman especially fitted for the task, to 
enquire into the standing of the different 
Mechanics Institutes of the Province, and to 
ascertain if a better method of expending 
the $30,000 granted them by Parliament 
cannot be found. The object of the in- 
vestigation is to see whether the $400 granted 
to each qualified Institute could not be ex- 
pended in some way more useful than in the 
purchase of books. 
believe, to establish in connection with the 


The proposition is, we 


Institutes, schools of practical science suit 
able to the locality in which they might be 
started, but not bound down to any partic- 
ular branch. The amount of the grant to 
be in proportion to the number of classes, 
and an extra sum for library and reading 
room. When this system is properly estab- 
lished, scholarships will be offered, and the 
winners entitled to admission to the School 
of Practical Science at Toronto. By this 
means it is expected a vast amount of good 
will be done to the young men of the Prov- 
ince. It is also proposed that every In 
stitute shall form a small museum. 
The affiliation of the several Institutes is also 
a part of the scheme, so that members of one 
branch visiting another would be entitled to 
all the privileges of membership in a strange 
place for acertain time, by presenting a ticket 
from his own Institute. ‘This would prove 
a great boon to the traveling portion of the 
community. According to Dr. May, it is the 
wish of the Government to raise the standard 


‘of the Institutes, and not allow them to be 


mere circulating libaries for works of fiction, 
as unfortunately too many of them are at 
present. The higher education of mechanics 
is a necessity in this age of progress, and the 
Minister of Education,in thus taking hold of 
the subject, is entitled to the thanks of those 
who wish to see the Institutes flourish as 
they should. 





+ RB 
Louisville Industrial Exposition, 


Louisville opens her Eighth Annual 
Exposition on Tuesday, the 7th of 
next September, in the grand building 
erected for it on the corner of Fourth 
and Chestnut streets, and will continue 
open daily, Sundays excepted, until 
Saturday evening, October 238d, 

———-¢ > e————— 

There are 17 cotton factories in 
South Carolina, and their business is 
25 per cent. better than it was one year 
ago, it then being remunerative. All 
new machinery put into a factory in 
the state is exempted from taxation 
for ten years. The number of opera- 
tives employed is 2,296, and they are 
paid on an average $18 a month for 12 
hours a day. 

a 

How to defend oil tanks from light- 
ning is a question of paramount im 
portance just at this time. Vast 
amounts of property have been de 
stroyed this season through the igni- 
tion of the oil by lightning. 

=a 

The Health Department of Chicago has 
found that there are in the 2,311 factories of 
that city 43,632 men and boys, and 9,362 
women and girls, many of whom are in a 
very bad sanitary condition. 

— Ble 

The annual Convention of the Firemen’s 
Association, State of New York, will be held 
in the city of Auburn, August 17, and con 
tinue in session for three days. 

The water in Philadelphia is so bad that 
the 7imes of that city says: ‘‘ Every person 
who takes a bath is obliged to take another 
to wash the mud off.” 





—-_ 

Educate your boy to be a railroad brake 
There are seven United States Sena 
tors who started life in that line of business, 


man, 
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Watch Making Machinery. 


The remarkable increase in the manufac- 
ture and sale of American watches is having 
its natural effect in stimulating the ingenuity 
of the men who make the tools with which 
This, in turn, by in- 
troducing new and valuable labor-saving 
devices, tends to enable the watch-making 
companies to produce better and more accu 


the watches are made. 


rate work at a lower price, and to swarm 
upon the watch-buying public in the lively 
way that brings trade and prestige. 

One of the latest competitors, for the confi 
dence and patronage of watch and clock- 
making companies and and 
watch makers and repairers generally, is the 


of jewelers 


No. 2. 


Sawyer Watch Tool Company, of Fitchburg, 

Mass., anumberof whose tools are illustrated 
herewith. 

The two lathes shown in the cuts are such 

as will without 

special description, being also adapted to the 


be readily understood 
wants of amateurs, model makers and others. 
In placing these lathes upon the market an 
“attempt has been made to offer a closely 
made and perfect lathe that will do a great 
variety of work ; two sizes, Nos. 2 and 24, 
being judged sufficient to be shown in this 
In all the lathes made by this 
|company, the hollow spindle and 


connection. 
spring 


for polishing the leaf or teeth of pinions. It 
can be set to make so many strokes a tooth; 
it also can be set to polish so many teeth (or 
as many teeth as may be in the pinion), and 
not run by and polish one tooth the second 
time, which would cause an imperfection in 
the pinion. It rotates the pinion itself, that 
is, aS soon as a tooth is polished, it turns the 
pinion around to the next tooth, and is ar- 
ranged to plane the form on the polisher 
without removing il from the machine. It 


has all the necessary adjustments for its 


particular use. 


The automatic staff and pivot turning 


machine is designed for turning staffs and 
pivots, and is capable of doing a great 
amount of work. 


It can be adjusted to pro- 





SAWYER LATHE. 


duce staffs and pivots in quantity of exact size. 


}one, [took the old one to the 
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boxes was the result. Now, let us see what 
we can do to overcome this trouble where it 
already exists, and provide against it in new 
work. What I am about to suggest as a 
remedy for the knocking, caused by a worn 
follower, is just what I have made a matter 
of experiment and found to be a success. I 
will give my experience. 

I was using a small vertical engine of two 
horse power that had been in use about four 
or five years,and I was continually annoyed 
with the knocking above referred to, and on 
examination of the cylinder and follower I 
found there was just enough play between 
them to make a noise, if the follower was 
moved very rapidly from one side to the 
other. Nothaving time then to fita new 
lathe and 
turned two grooves in the circumference of 


it, 3¢ of an inch from each end, and 4 deep 


and 4 wide;then I drilled a hole 4 inch in each 
end of the same, near to each edge, so when 
the steam entered the cylinder it would fill 
the little groove and act asa cushion. I put 
the engine together again, and the trouble 
It now runs without any noise 
whatever. I do not want to advance the 
idea that I have reduced the quantity of 
steam used for the same work, but I do think, 
if it will keep the follower from rubbing the 
sides of the cylinder, so much as to stop the 
noise, it would increase the durability of a 
follower to a considerable extent. I 


Was over. 


new 


| would like to hear from some older men in 


The machine will do the turning while the | 


operator is preparing another piece of work 
to put in it, and the process is repeated. 
Every staff is turned upon dead centers, 
thereby insuring them to be perfectly true. 
It can be set to turn straight or taper, and to 
square up the shoulders, and has every adjust 
ment necessary to facilitate its working, and 
produce accurate work at a very small cost. 
—-_ 

A narrow gauge railroad of 2115 inches 


is contemplated for the lumber districts of 


Quebec, — It will cost some $2,500 per mile. 


No, 2!5 SaAwYER LATHE. 


chuck are used, such as are in general use in 
all the watch factories in the United States, 
Double taper bearings, made of hardened 
steel, are also a feature in the construction 
of these tools. 

The pinion cutting engine, shown in the 
cut, is designed for cutting the teeth in small 
pinions. It has a revolving head with three 
spindles, each spindle running in a quill or 
shell, made from the finest steel, hardened, 
and has double taper bearings. The spindle 
is also of hardened steel, ground to fit the 
quill, has a fine combination of adjustments, 
and can be set with great accuracy. 
In re 
volving the head the driving need not be 


back end of each spindle is a gear, 


end of the 
spindle will connect with the driving gear 
while in motion, which facilitates the work 
ing of the machine and adds to its daily 
production, 


stopped, as the gear on the 


The automatic leaf polisher is designed 


On the | 


Letters from Practical Men. 
FOLLOWERS IN SMALIL STEAM ENGINES. 
Machinist: 

I would like to be allowed the liberty of 
saying just a few words about the construe- 


Editor American 


tion of solid followers in small vertical steam 
In the first place, we are all, or 
nearly all, willing to agree that for these the 
solid follower is superior to all others, and 
we also know that 
objections to them that have greatly reduced 


engines. 


there are some serious 


the number used, and these are: First, the 
decrease in size from wear, leaving too much 
space between thecylinderand follower, there- 
by causing an increase in the steam used to do 
the same work; second, the follower, in that 
loose condition, will, When the steam enters 
the ports, jump to one side of the cylinder, 
making a noise like knocking, and this has 
often led the man in charge to tighten up 
connecting rod and main shaft, until hot 





the business that have had more experience 
than I have. 
Yours very truly, 
Croton Falls, N. Y. W. S. Harris. 


ON THE ADITESION OF BELTS. 
Editor American Machin’st : 

In your issue of July 17, Mr. Rose gives 
many judicious ‘‘thoughts about belts,” 
which are altogether pleasant to find, and 
when found, very profitable to read. In the 
after part of his ‘‘ thoughts” he quotes the 
following from one of my articles in a Boston 
paper: 

‘It is very true that if the belt does not 
touch the pulley it cannot pull it around, nor 
can it be driven by the pulley. It is also true 
that if belt and pulley touch on a 
limited area only, each can drive the 
other with a force but a part of what 
it is capable of doing; and it is only 
when contact 1s made perfect, that is 
when every square inch of the belt, so 
to speak, is down solid on the pulley 
surface, which surface we will grant 
is very smooth, that the greatest driv- 
ing effect is obtained,” 

And then asks, ‘‘ whether this fact 
leaves out the theory that the friction 
is as the pressure, and independent of 
the area of contact ?” 

In the first place, Mr. 
thoughts on belts are nearly the same 
as those he has quoted from me. Ie 
says in this same article: ‘‘ The trans- 
mission of power of a belt varies, all 
other elements being equal, upon the 
amount of friction between the belt 
and the pulley surface; furthermore a 
given belt will not transmit as much 
power to a roughly turned, as to a 
smoothly turned pulley. And from 
these facts I am firmly of opinion that 
the area of contact as well as the are 


Rose’s 


of contact is an important factor in the trans 
mitting power of belts. Indeed, it is an ac- 
knowledged fact that a belt will drive more 
with the grain than with the flesh side to the 
pulley.” 

All of this quotation goes to show that 
there exists some sort of a relation between 
the area of contact and the driving power of 
a belt, I could quote pages from ‘‘ Use of 
Belting ’’—my notes on the means of trans- 
mitting power—from first class engineering 
sources to prove the same thing. 

If this can be done, then the laws of fric- 
tion as given by scientific authorities will 
have a hard time of it when put to the belt 
test. 

But, seriously, are we not mixing things a 
little’ 
of clean prepared surfaces are two different 


The adhesion of belts, and the friction 


things, and different conditions of things. 
It ought to take, and it does take, the same 
power to pull a brick over a level surtace, 
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whether we drag it on end, edge or side, 
when all surfaces are clean and alike, and 
yet the areas of contact are as 8, 16 and 82 
respectively. 

Therefore, I can quote Morin: ‘* The ex- 
periments made by me upon the friction 
proper of plane surfaces upon each other 
comprise 179 series, answering to different 
cases, according to the nature or condition 
of the surfaces in contact; and they all, with- 
out exception, lead to the following results: 

The friction during motion is— 

Ist. Proportional to the pressure. 

2d. Independent of the area of the sur- 
faces of contact. 

3d. Independent of the velocity of mo- 
tion.” 

His ‘‘experiments upon the friction of 
strong leather, tanned and placed flatwise 
upon cast iron,” are included in the series. 
‘Though leather is a soft and very com. 
pressible substance, its friction is none the 
less proportional to the pressure, and inde 
pendent of the throughout the 
whole range of the experiments.” 

The reader must notice that Morin’s ex 
periments were made for ascertaining the 
friction 
guents were or were not used, but not adhe 
sives, and hence we find him saying: ‘‘ If the 
surfaces were great and the pressures very 
slight, the viscosity of the unguents, usually 
disregarded, might then exert a sensible in- 
fluence.” 

The driving power of belts, therefore, may 
properly be considered as cases of friction 
where iow pressures and comparatively large 
surfaces are involved, and in which friction is 
augmented by viscous unguents or adhesives. 

If this be admitted, then we must 
from those conditions in which the laws of 


velocity 


“é 


proper” of surfaces on which z- 


pass 


friction are developed to another condition 
where adhesion preponderates over sliding, 
in the consideration of which new laws must 
be established. 

Practically, we will find here just what all 
believe, that the area of contact is an im- 
portant factor in the problem—that two 
square feet of adhesion will hold exactly 
twice as much as one square foot. Not so 
with friction, which is as the pressure, not 
as the surface. 

Mr. Rose further quotes:—‘‘ The atmos- 
phere does not press two bodies together 
when it can get between them; it is only 


when excluded by a tight joint that the de- | 


velopment of its pressure is possible, and it 


PInton CurrinG ENGINE. 


becomes sensible only when an effort is made 
to separate them by a force acting at right 
angles to the plane of their faces.”’ 

This is only another way of saying that a 
body is in equilibrium when the atmosphere 
has free access to all sides of it. 

Are not his surface plates in equilibrium 
when the film of air is between? And if in 
equilibrium, are they not pressed together 
by gravity a/one, supposing one plate rests 
upon the other ? 


Does not the top plate 
slide very freely over the under one when the 
film of air is between? And is not resist- 
ance offered only when effort is made to sepa- 
rate the plates ? 

The quotation, on analysis, will answer 
these. , 

But Mr. Rose asks of his surface plates: 
‘* With a film of air between, what holds the 
bottom plate up ?” 

I suggest, an action of near contact, like 


capillary attraction. 
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The chemists call this 
Catalysis, applying the name to a force or 
action exerted by one substance upon another 
when they are brought together, by which 
new phenomena are developed, not shown 
and not possible by either alone. 

There is an unexplored field here open for 
investigation. ‘‘ No plausible theory has been 
brought forward to account for these actions 
or to define what the force of catalysis is.” 

J. H. Cooper, 


135 Wister Street, 
Germantown, Pa. 


July 12, 1880. 


RAILROADS OF TWO FEET GAUGE. 
Kditor American Machinist: 

Having recently had the pleasure of a ride 
from Farmington to Phillips, Me., on the 
Sandy River railroad (narrow gauge), I can 
say that it far surpasses my expectation in 
the easy and steady motion of its cars. 
Though the road bed, being new, has settled 
in many places, and is therefore rough, the 
cars ride fully as easily as those of the broad 
gauge. The speed is necessarily very much 
slower, making the time between F. and P., 
of 18 miles, in {£ hour and 15 


a distance 
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FROZEN NITRO-GLYCERINE. 
Editor American Machinist: 

In your issue of July 24th, I notice a few 
words on nitro-glycerine. You state that at 
40° Fahrenheit it becomes an tey mass which 
merely requires friction to explode.” 

This, allow me to not a fact. 
When nitro-glycerine becomes an icy mass it 
was found by Prof. Mobray to be next toim 
possible to explode. He 
place gun powder on a frozen mass which was 
exploded, leaving the nitro-glycerine intact. 

[am yours truly, 
W. D. Forses, M. E. 


say, is 


went so far as to 


Editor American Machinist : 


» 


In your issue of June 12, 
answer to queries 5, question reads as 
follows, ‘* Why is it that a piece of solid 
iron Will float on a ladle of molten iron?” 
You reply that a body in a liquid is buoyed 
up by a force equal to the weight of the 
| liquid it displaces. 

The above cause has something to do with 
| it, and largely, perhaps, but a clean, round 
sphere of cold iron will sink to the 
bottom of a ladle of moderate size, the 
sphere being, say, 2” diameter, and a 
jadle 2 feet deep. It will soon rise 
while the same or similar sphere red 
hot, but still solid, put in under the 
same conditions, will not beunderthe 
surface so long, showing it does not 
sink so deep. The reason of this, I 
conclude, is that the cells occupying 
the interior of the ball being filled 
with air the heat causes the air to ex 
pand. It buoys and helps to lift the 
load as a hot air But the 
cold sphere of iron goes down to find 
a place to rest until the air becomes 
heated; when it changes its course it 
will come up like a cork. 

Question 4 follows, ‘‘Is 
there more carbon in hard cast iron 
in soft?” You yes, which 
answer does not seem to me to correspond 
with what I have read and observed. Hard 
iron contains no greater or very little more 
carbon than soft iron, but ina different state. 
In hard iron, carbon isin combined form, 
while in soft iron it is uncombined or in the 
graphite. 


on page 9 an 
9 


~ 


balloon. 


reads as 


than answer, 


Scotch pig is rich in graphite, so is the 
American Scotch pig. To illustrate this take 
a chilled car wheel where there is a film of 
chilled or white iron at the rim or periphery. 
Is there more carbon at or in the chilled por 
tion than inthe hub of the wheel? I think 
not. It has been changed through the pro- 


cess of chilling from uncombined to com- 


bined carbon. 
Thisis my view. Am I sound or defective 
in this conclusion? 
L. C. JEWETT, 


June 7th, 1880, Dayton, Ohio. 


SAF POLISHER. 


minutes. The power of the little locomotives 
is almost surprising when a machine of 7 
tons is seen drawing its load of 7 cars, filled 
to their utmost capacity to the number of 
150 passengers, over steep grades and around 
sharp curves. 

It is a matter of congratulation to the 
people of that section of country that the 
1 success, and much credit is 


‘ 
< 


road is such 
due Mr. Mansfield for his energy in pushing 
the enterprise through. T understand he has a 
}call to superintend the construction of the 
Skowhegan & Athens road in same State, the 
capital stock of which has been fully sub- 
scribed, and will probably 
be running before another 
year rolls round. 

It is probably only a mat- 
ter of time when these nar- 
row gauge roads (2 feet in 

to 3) will 
known as the most import- 


preference be 


ant factors and feeders of 
the standard roads through 
out the country. 

I would advise any one 
interested in the working of 
such a road, and especially 
if he should have the good 
fortune to get a vacation 
these busy times, and is 
fond of the lighter sports, 
such as fishing and hunting, to visit the 
Rangley Lakes, via Farmington, Me., and 
from there take in the narrow gauge to Phil 
lips. The country, through which this road 
is one of the finest in New England. 

F. H. Morse, 
Tremont Street, Boston, 


© 
€ 
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ANOTHER DESTRUCTIVE STEAM 
EXPLOSION, 
Editor Machinist: 


This is the title of a circular letter sent 


BOILER 


American 


out by a boiler insurance company, and its 


contents show that it is intended as an adver 


tisement of their prompt payment of the 


loss from the explosion. 

This is right enough, as far as the com 
mercial character of this company goes, but 
what about the cause of the explosion? I 
take it that all boiler owners would 
satisfied with 
without an 
of the 
power to prevent 


not 
having their 
into the 
all in 
recurrence, 


investigation cause 


accidents, and doing thei 


their 


the ultimatum of boiler insurance is simply 


to make good the money loss, and that the 


lives of men and the support of their fami 


lies is a matter Of secondary consideration. 


That is the question. 


tion of God,” as they were thought to bea 


one time; and engineers, especially, know 


If 


that there is no effect without a cause. 





be 
policies paid 


From 


the tone of that circular, one would imagine | 


7 


Why should there have been an explosion‘ 


5 


lin our search for a cause, we cannot find it, 


then it is because of our ignorance or preju 
dice in old-time theories, such as low water 
(when there is no evidence of it), decompo- 
sition of steam into its constituents: oxygen 
and hydrogen; electricity; and many other 
notions which theorists have set up among 
themselves, rather than admit that part of 
a structure was too weak to resist the stress 
put upon it. 

“The benefits of steam boiler insurance 
demonstrated,” is the next sentence of that 
circular, and we find from it that on the 
10th of May a steam boiler exploded, killed 
three men and havoc 
otherwise, notwithstanding the boiler was 
‘thoroughly inspected ten days previ- 
ously,”’ and found ‘‘in first-class condition,” 
this being ‘‘ verified by the experts at the 
Coroner’s inquest.”’  ‘* Which to be 
proved,” written after this, would remind 
one of the comic writer who proved by logic 
that a pigeon was an eel pie. 

The opinion of the writers of the circular 
is, that ‘‘ we think the explosion was caused 
by low water.” Now, why think so? Could 
not the experts on the Coroner’s inquest 
have verified this point, as well as the fact 
of the boiler being in first-class condition? 
There must have been some evidence of 
overheating, which to an expert, would be 
as plain as a page of a book. 

If this circular had given the cause of the 
explosion, as arrived at by the testimony of 
competent experts, there might have been 
some benefit in sending 1t round, so as to en- 
lighten people in what way a boiler may ex- 
plode, although it be ‘‘in first-class condi- 


made considerable 


was 


tion.’’ Boiler insurance should be a little 
different from this. The following is from 


a circular of an English company, and, I 
think, embodies quite a different principle 
from the above. 

This association was founded by, for 
the purpose of preventing steam boiler explo- 
sions by competent periodical inspection, ¢ 
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order to save human life. Nota single person 
has been killed or injured by any guaranteed 
boiler; whilst outside the ranks of the associ 
ation, during the past ten years, 619 people 
have been killed and 1,018 others injured.” 
The late Zera Colburn ‘** All our 
knowledge of boiler explosions goes to show 
that * * * in the majority of cases the actual 
explosion results from some defects either 
original or produced, and either visible or 


Says: 


concealed, in the materials, workmanship, 
or construction of the boiler.”’ As this has 
been proved to be true by the great mass of 
evidence accumulated during many years, 
by the Boiler Inspection and Insurance Com- 
panies of Europe, and also by those in this 
country, it behooves every-one interested, 
more especially Boiler Insurance Companies, 
to find these defects. Again, Colburn 
says: ‘‘ Probably not more than one per cent. 


out 


of all steam boilers made, ever explode at 
all.” If this is true it leaves plenty of 
for an insurance company to make 
thing of it, at the rates charged, and to 
amply repay them for investigating and in- 
|specting, even if they did not reduce their 


| : . 
| percentage of explosions to that of the above 


margin 


a good 


- mentioned English company. 


Davip N. MELVIN. 
| a le 


Lineoleumville 8. 


Explosions are not 
» produced by witchcraft, or even the ‘visita 


a 


t Inthe prisons of the state of New York 
there are 2,000 convicts employed at stove 
moulding and hollow ware, 


? 








‘which steam may easily 


Hewet’s Pop-Valve. 


The accompanying engraving represents 
Hewet’s patent ‘‘ Automatic Lock-up Gauge 
Safety-valve.” 

Fig. 1 is a sectional view, J being a valve- 
seat, fixed on the dome head by bolts at 
Kk; LL, parts with face of seat on either 
side; MM, valve having an outer and inner 
discharge,as indicated by arrows 1,1, 2,2; N, 
a valve-post firmly fixed to the seat with 
nut 0, and provided witha thread at X, for 
set and jam-nuts. Q, is a step and J, a cap, 
made to conform to the spiral shape of the 
spring for one entire coil at each end, to 
prevent its getting out of line, and to keep 
the valve from binding. The tubes S and 77, 
fastened to the step and to the flange U, and 
moving with the valve, are intended as a 
cover to the spring to prevent tampering 
with the valve, and to exclude dust. V, is 
aset nut for regulating the pressure; W,a 
lock-up cap with lock and key at Y. 

Fig 2 is a top view of 
steam-posts ; 3,3 conical 
seats for the two valves. 

Fig. 3 is another top- 
view, showing the upper 
and inside valve. 

Fig. 4 is a perspective 
view of a supplementary 
or reserve valve, which 
principally differs from 
Fig. 1, in having a tube— 
shown in section at B— 
extending through the 
ante-chamber F, directly 
into the boiler; and in 
having a handle L, with 


be blown off by hand 
when desired. The han- 
dle is forked, and has a 
slot in each branch for 
holding a pin to work in 
the holes P, of the valve. 

The ante-chamber F, is 
not indispensable to the 
correct working of this 
valve, but it enables the 
boiler pressure to remain 
more constant at all times 
by preventing excessive 
discharges. The ports ¢, @, 
have a less capacity than 
those at 1 and 2, Fig. 1; 
and, therefore, when the 
valves begin to act, the 
impact of the steam 
causes it to blow off till 
the pressure is less in the 
ante-chamber than is re- 
quired, but not so much 
less in the boiler. 

The advantages claimed 
for this are: It is simple, 
and, therefore, but little 
liable to get out of order; 
it has a double outlet, thus giving it great 
capacity, and allowing it to discharge more 
rapidly; it is noiseless in its action; 
less than half the spring power required 
by some others, making it more delicate in 
adjustment. It does not foam, and will, 
therefore, not throw water. This valve is 
being introdued by Champion & Spencer, 
Chicago, Il. 
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A. German has invented a contrivance for 
lubricating loose pulleys that is somewhat 
analogous to Prof. Sweet’s device for oiling 
his Straight Line Engine shaft. A circular 
box is shrunk on the boss of the pulley, 
carrying on the inside three small paddles 
which dip up the oil placed in the bottom 
and let it run down through holes in the 
boss. Thisis particularly adapted to weav- 
ing machinery and other places where oil 
should not drip. 

—_——__ ae —_— 

The Atchison, Topeka & Santa Fe Railroad 
has obtained a grant from the government of 
Mexico for a line about 400 miles long, pass- 
ing through Sonora and terminating at 
Guaymar on the Gulf of California. This 
road when built will shorten the route from 
New York to Sydney, Australia, from 7,400 
to 6,000 miles. 


Shop Cleanliness and Order. 


BY J. E. WILSON. 

We nowhere see more fitly exemplified 
the truth of the proverbs, ** Cleanliness is 
next to godliness,” and ‘‘ Order is Heaven’s 
first law,” than in the management of the 
modern machine shop. 

Cleanliness and order are most important 
fundamental factors in the economy of the 
workshop, for without one the other cannot 
exist. 

Cleanliness begets 
out system the full 
either mechanical or financial, or even spirit- 
ual, will not be realized. This may be stating 
it ‘‘ strong,” but the position can be sus- 
tained, 

If the mechanic will consider that more 
of his time is passed in the shop than in 
social intercourse with his family or friends, 


system, and with- 
measure of success, 


| he will see how inconsistent he is to allow 
“ | 
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any less degree of cleanliness and order to 
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reign in his shop, than he would countenance 
in his own household. 

But it is of its utility, as an element in the 
successful management and conduct of the 
machine shop, that I wish to speak. A few 
years ago, while visiting a shop where about 
30 men were employed, the question was 
asked of the foreman —who was up to his 
eyesin gudgeon grease—‘‘ Why don’t you 
pick up your tools and clean up the shop and 
machines a little?” His answer was: ‘ O, 
we haven’t got no time to clean up. Our 
business is to make machinery; besides, we 
Saturday night.” A year 
later, having occasion to visit the same shop 
again, the old landmarks had disappeared; a 
transformation had been wrought; over 
100 men were now employed; the shop and 
machinery were clean and bright; the atmos- 
phere had changed and was as pleasant and 
congenial as a parlor, notwithstanding the 
usual noise. 

We inquired for the foreman and he 
came forward from among the men. But, 
came, he called the attention of 
turning tool which had fallen 
under his lathe, and that movement dis 
closed the secret of the whole thing. It is 
needless to say that he was a new foreman, 
whose strong point was order, and the 


do clean up every 


as he 
boy to a 
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HrEwet’s Pop-VALVE. 
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whole tone of the shop, and character and 
quality of the work .bespoke it. 

‘* Now, of what practical utility was this 
change, allowing that there was no differ- 
ence inthe mechanical ability of the two 
foremen?” may possibly be the question of 
some one who is conscious of deficiency in 
this regard. In the first place clean 
machines are always in order; consequently, 
better work can be done on them, and they 
an item in the coal 
and oil bill. Tools are in their places, there 
is no loss of time hunting them up, hence, 
economy is insured in the cost of labor on a 
given job, for no job should be charged 
with the cost of hunting for tools which 
were used On a previous one. 

Besides, there are many other advantages 
to the men themselves, such as less wear 
and tear on clothing (which works itself out 
at the wash tub), increase of self-respect, 
stimulating ambition, etc., all tending up- 
ward, demonstrating the truth of the godli- 
ness of cleanliness, and putting more dol- 
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lars into the concerned. 
It isall the more profitable because it costs 
nothing. Modern machinery is so largely 
automatic that there is an abundance of 
time, while cuts are making, to wipe off sur- 
aces not in proximity to running parts. 
The bench workman will do more work, if 
his bench is clean, than if he had to handle 
over a dozen tools before finding the one 
wanted. Racks and shelves are a thousand 
times better than chests or drawers for hold- 
ing bench tools, and no more labor or time 
is involved in putting up a tool at once after 
use than at any other time. 

The apprentice should be taught that 
cleanliness and order are the first necessary 
adjuncts to mechanical superiority and suc 
cess, and that without them his services 
will depreciate in value, no matter how good 
a workman he may become. 

It may seem late in the day to press 
points which are so largely recognized and 
self-evident; but a little observation will re 


pockets of all 


veal a strange disregard of them among 
those shops considered first-class. Their 


offices will be found fitted with elegant fur- 
niture and every convenience; 
and bill heads and everything 


means to ends. 
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artistic letter 

betokening 
fine taste, culture, and perfect adaptation of 
Not a speck of dust is visi- 
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ble, or even a penholder out of place. The 
system of accounts is the best the schools 
and experience afford; order reigns 
supreme, and there could be nothing more 
desirable. But enter the machine room! 
Are the same principles there in force? I 
venture to say—and it is from somewhat ex- 
tended observation—that this is the weak 
point with ninety per cent. of them. The 
exceptions are greater lights among the 
lesser, and may be known by the character 
of their work, their workmen, and the size 
of their dividends. 

If the schools, about which the veteran 
mechanics know but little, would place the 
importance of these things before their 
students, they might accomplish nearly as 
much for the advancement of the arts as by 
their mechanical training. 


———_-—>- — = 


In answer to a query, a contributor to the 
English Mechanic says: ‘‘ Most of the towns 
in the New England States manufacture 
machinery; the leading 
seats of that industry are 
New York, Brooklyn, 
Jersey City, Newark, 
Paterson, Philadelphia, 
all close to New York 
City. Bridgeport, Nor- 
wich and New Haven, 
Connecticut; Providence, 
Rhode Island; Worces- 
ter, Boston, in Massachu- 
setts, and an infinity of 
towns in the Eastern and 
Middle States ; the fore- 
going, however, are easy 
of access, and ‘should 
suffice. ‘J. A. A.’ must 
be prepared to work very 
much harderin theUnited 
States than he would at 
home, but for much 
higher wages, and during 
a less number of hours. 
If a young man, by all 
means go; but if, say 
middle-aged, he probably 
will never get over his 
prejudices, or be recon- 
ciled to the great change 
from old-world notions; 
let him, on arrival, go to 
the libraries and news 
rooms which abound,and 
he will soon get posted.” 


—_-e+—___ 


The Sedalia, Mo., In- 
dustrial and Art <As 
sociation will hold its 
annual exposition and 
fair at Sedalia, 
ning on Tuesday, Sep 
tember 14th, and contin- 
uing five days. 
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Management of Marine Engines—Eco- 
nomical Speed, ete. 


BY ALFRED R. WOLFF, M. E. 


It has been generally accepted as a close 
approximation that the resistance of a vessel 
varies directly as the square of the speed. 
Experiments in England in the past few 
years, especially those conducted by the late 
Mr. Froude, F.R.S , indicate that this adopted 
law does not hoid true, especially at high 
speeds. The rate of resistance decreases as 
the rate of speed increases ,owing principally 


to the rising action of the vessel at high ve-e 


ocities, so that assuming the vessel to have 
nearly infinite velocity it would almost skim 
along on the surface of the water, and while 
the resistance to the progress of the immersed 
portion would increase directly as the square 
of the speed, the portion immersed would be 
less than at a low velocity, and therefore the 
total resistance would vary in a lesser ratio 
than the square of the velocity. However, 
for all practical purposes, at the moderate 
speeds now used in steam propulsion, the old 


laws of Rankine and Scott Russell may, for 
Since 


the present, be accepted as correct. 


the power required to overcome a resistance 
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is measured by the product of the resistance, 
and the velocity with which it is overcome, 
and the power of an engine is considered 
to be a direct function of the fuel consumed, 
the fuel consumed in a vessel is accepted as 
varying directly as the cube of the speed. 
This has led some writers, notably King in 
his book: ‘‘ Notes on the Steam Engine,” to 
assume that the slower the speed the more 
economical the consumption of the fuel to 
traverse a given distance. This, however, 
is not the case; for, besides the resistance of 
the vessel, the engines and boilers as inde- 
pendent mechanism deserve their due atten- 
tion, and for every particular boiler and 
engine (considering it independent of 
the vessel) there will be some power speed 
or conditions of running for which the con- 
sumption of fuel per horse power will be 
least. So that ina given steamer, of which 
the boilers and engines are correctly designed 
for a high power and speed, it will be 
more economical, as far as the machinery 
alone is concerned to run at a high speed, 
while, as far as the hull itself is taken into 
account, it would be more economical to run 
at a slow speed, so that there will be a mean 
between the two, at which speed the vessel 
considered as a whole will run a given dis- 
tance with the smallest consumption of fuel. 
This economical speed will vary with each 
vessel, and it becomes the duty of the en- 
gineer to determine it at different times by 
observation and experiment. Usually in 
ocean travel, other considerations cause econ- 
omy of fuel in the sense here described to be 
of secondary importance, but since occa- 
sions of lack of fuel, and others may arise, 
which will make economy of fuel a primary 
consideration, the engineer should at all 
times be acquainted with the most economi- 
cal speed of his steamer. In government 
vessels, with limited bunker capacity, on 
long cruises, speed is frequently of no im- 
portance, and an economical consumption of 
fuel becomes the sole desideratum. In the 
United States Revenue Marine Service an 
order had been issued with a commendable 
view to the economical use of fuel to run 
the steamers at a speed of eight knots per 
hour in ordinary cruising. The writer was 
engaged for a long time in working up the 
results of the runs, calculating the perform- 
ance of the vessel and the machinery of the 
revenue steamers, taking all possible con- 
ditions into consideration, and it was found 
that while in some vessels it was more econ- 
omical to run at seven and less knots per 
hour, in others—whose machinery was de 
signed for maximum power—nine and more 
knots per hour gave a far superior perform- 
ance to eight knots and under. This con- 
sideration of the most economical speed has 
not received the attention it deserves in the 
merchant marine, and the system of, observ- 
ations and records adopted in the United 
States Revenue Marine Service is well worthy 
of careful study and imitation. 


SLIP OF PROPELLER. 

The amount of slip of the propeller is a 
“point” that the engineer should be able to 
ascertain quickly. The ‘‘ slip” is the differ- 
ence between the distance traveled by the 
screw and the distance traveled by the ves- 
sel in a given time, and is usually expressed 
in per cent. of the speed of the screw. The 
distance passed over by the screw per hour, 
expressed in knots, is equal to its pitch x 
revolutions per hour ‘| 6080. The speed of 
the screw can be determined approximately 
in a short time by multiplying the pitch (in 
feet) by the number of revolutions per min 
ute, and dividing by 100, since revolutions 
per hour = revolutions per minute x 60 and 


—_ - 4 2 1 
3§35 = 14101} or nearly ;)5. 


INDICATOR CARDS. 

Every marine engine should be supplied 
with an indicator, and the engineer should 
be required to take a card at least once every 
24 hours, or better still, once every watch. 
These cards, by inspection, become the test 
of the action of the valves, and by calcula 
tion, the determination of the power of the 
engines and the means of ascertaining the 
quantity of coal consumed per horse power 





economical and satisfactory working of the 
marine engine. ; 
FUEL. 

In the selection of fuel the peculiarity of 
the boiler should be taken into account; 
fuel of small cost may prove expensive to 
burn in one boiler, and fuel of great cost in- 
expensive in another form of boiler. Fair 
and intelligent trials of different kinds of 
fuel will soon determine the most economi- 
cal to use, but where the boilers and engines 
of various steamers of a steamship line differ 
materially, one quality will usually not be 
found advantageous for all the vessels, and 


kind of fuel best adapted to its boilers. 

The firemen should be obliged to keep up 
a given pressure of steam while running 
under known conditions, with the number of 
buckets of coal per hour allowed by the en- 
gineer. The lowest permissible limit of 
pressure should be that which good firemen 
have readily attained upon the vessel. If 
an inferior fireman does not at first come up 
to this limit, constant supervision on the 
part of the engineer, and correct suggestion 
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chanics have been critically testing the vari- 
ous productions of this description that have | danger in striking seams, blow holes and the 
been brought to their notice. 
established fact that no one drill is equally 
well adapted to all descriptions of work. The 
twist drill has perhaps held a leading posi- 
tion; but even this has not come fully up to} 
the required 
adaptability, its range of work being neces- | OTdinary twist drill, and this, too, without 


each steamer should be supplied with that sarily limited. the usual annoyance of clamping the work. 





The New Universal Lathe-Drill. 


It is a well- 


standard of perfection and 
In drilling holes of consider- 
able depth, and when the metal drilled is of 
uniform density, free from seams, and 
blow holes, (particularly in vertical drill- 
ing) the twist drill has no superior. But 


for the rough wear and tear of the machine 
shop, and in the hands of apprentices and 
inexperienced workmen it is an expensive 
tool. 

The angle of the lip, too, is a matter over 
which there has been much discussion. It 
is a fact patent to every machinist that the 
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as to the handling of the fires, will soon 
cause this limit to be reached. 





> —— 
A New Vise. 


We present herewith an engraving of a 
new vise, which is capable of being placed 
and secured in any desired position to adapt 
it to different kinds of work, and to hold it 
in a convenient position for the workman. 
The lower end of the fixed jaw is provided 
with an arm projecting backward, and hav- 


ing a spherical socket for receiving a ball on 
the end ofa fixed standard. The spherical 
socket is made in two parts, one being an 
integral portion of the vise, the other being 
secured toit by screws, and the two parts are 
capable of being drawn tightly down upon 
the ball by a clamp screw passing through 
one part into the other. 

In the lower end of the fixed vise jaw there 
is a socket for receiving a standard having a 
convex foot, which rests onthe bench which 
supports the vise. The standard is adjust- 
able, and is held in place by a set screw. 
When the vise is set in any desired position 
the standard is drawn out until it bears upon 
the bench or table, and assists the ball and 
socket joint in sustaining the weight and 
strain of the vise and work. 

The inventor of this new vise is Fortonato 





per hour, all important data to secure an 


C. Zanetti, Bryan, Texas. 
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old-fashioned flat-forged drill holds its place 
in every machine shop, and simply for the 
reason that the acute angle of the lip, and 
the thin edge of the twist drill, and its ten- 
dency to ‘‘draw in” are defects 100 serious to 
allow the former to into oblivion. 
And yet the twist drill is a tool that has come 
into very general use, not on account of its 
merits solely, but also because heretofore it 
ulone has even approximately met the wants 
of mechanics, in respect of variety of sizes and 
styles made, and facilities for obtaining them. 


pass 


Wisi 
NEW BENCH VISE. 


The Farmer Lathe Drill and Tool Com- 
pany have been making practical tests for 
over two years, and the result is that they 
are now placing upon the market a patent 
universal lathe drill as shown in accompany- 
ing cuts. Itisintended that it shall work its 
way into favor in machine shops upon its 
actual merits, particularly in shops working 
copper and brass. This drill is intended for 
the lathe, and to be used where the rank cut 
of the twist drill fails to work satisfactorily ; 
and, although it can be put to many uses not 
usually expected of a drill, yet they do not 
claim that it will do impossibilities—such as 
drilling chilled iron, hardened stcel and the 
like. 

It can also be advantageously used in the 
drill press, provided sufficiently high rates 
of speed can be obtained. The following 


And as it will 


like. 
it is peculiarly adapted to drilling copper, 
brass and the softer metals. 





7 


This drill can be used both asa rotary and 


as a chuck drill; hence the name ‘‘ Univer- 


Within the past twelve years much has sal.’’ It can be used for counterboring,slot- 
been written on the subject of drills; and | ting, reaming, drilling out irregular shaped 
during this period experts and practical me- | holes, and holes that have been tapred. 


not ‘‘cateh,” there is no 


Nor will it ‘‘ draw in” or bind; hence 


The resistance is reduced to the minimum, 
und a °4 inch ‘* Universal” drill can be used 


in the lathe with as much ease as a 14 inch 


In short it can be profitably put to a variety 


of uses where ordinary drills would be use- 


less. 


The drills of this company are made by a 
process altogether new and peculiar, where 
by the steel is improved, and the drills are 
produced with uniformity as regards.strength 
and sizes. The quantity as well as the qual- 
ity of work this drill will do makes it an 
economical tool in the machine shop. These 
drills are made in all the usual sizes of twist 
drills. The factory of the Farmer Lathe 
Drill and Tool Company is at Leominster, 
Mass. 

When shall direct steam com- 
munication with Chili, we shall consult our 
interests by introducing our tools in the 
adroit manner that the English 
They sent over, while Chili was following 
primeval customs, anable mechanical engi- 
neer with a quantity of modern tools and 
He put his plows and threshers 
in operation, explained the principle on 
which they worked and the advantage of 
their employment, and when any implement 
got out of order, he repaired it promptly. 
The result was very and a 
regular importation of farming utensils from 
England. It is believed that a fine opportu 
nity exists to establish a large trade in farm- 
ing machines; that our hardware, cutlery 
and edge tools may, with proper manage- 
ment, find a ready market in Chili, and 
that we may also share in the active pur 
chases there of cotton fabrics, our fabrics 
being manifestly superior to those of the 
English. After shipping such goods, we 
may bring from the South Pacific nitrate 
and guano, for which we have a steadily 
growing demand, and which are now con 
trolled by Chili. The Chilians are enter- 
prising, are mainly concerned with agricul 
ture and mining, and need, for their indus- 
tries, the excellent implements we make, 
especially rock-drills, hoisting apparatus, 
iron pipes, engines, reapers, mowers, thresh 
ing- machines, plows, and the like. The 
English articles have found favor with the 
great landed but, 
with our articles, they are clumsy, though 
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we have 


adopted. 


machines. 


liberal orders, 


proprietors; compared 
solid, and too costly for middle-class farm 
ers. Our factories can furnish every grade 
of implement desired by Chili, and, while 
yielding entire satisfaction to the minor 
farmers, can compete with the English for 
the patronage of the rich land-owners. 
a 

The State of Connecticut 
ures to have a brilliant State exhibit at the 
approaching International Exhibition at Mel- 
bourne, Australia. Through her commis- 
sioner, Mr. Jno. E. Earle, the State has de- 
cided to select seventy-five prominent and 
representative industries, and Mr. Earle has 
been deputed to notify the firms nominated. 

— lie — 

The Bucharest, Roumania, correspondent 
of The London Times says: ‘“‘At a recent trial 
of self-binding the 
grounds of the Agricultural College here, the 
following four American makers were re- 
presented: Walter A. Wood, the Johnson 
Harvesting Machine Company, McCormick 
& Co., and C. Aultman & Co. The Ault- 
man [Buckeye] machine won the first prize, 
the machine of McCormick & Company the 
second, and the machine of Walter A. Wood 
the third prize. The first-prize winner cut 
and bound five acres of wheat in four and a 
quarter hours. Mr. Lee, of Bucharest, has 
taken the agency of the Aultman machine, 


has taken meas 


reaping machines on 





advantages are claimed: 





and has given an order for forty of them.” 
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Methods of Boiler Making. 


While a great deal of information and 
-arefully prepared advice about the safety of 
steam boilers, and boiler explosions, is being 
given to the public through the medium of the 
press, very few writers penetrate the subject 
deep enough to lay bare the prime causes 
leading to boiler accidents, and to suggest 
efficient and practical remedies. The Govern- 
ment has spent thousands of dollars in ex- 
periments to discover the cause of boiler ex- 
plosions; and the boiler insurance companies 
have gathered and published a prodigious 
amount of valuable facts and opinions about 
the behaviour of steam generators, under 
various peculiar circumstances, for the infor- 
mation of boiler-makers and steam users. 
Experts have advanced and bolstered up by 
argument a number of plausible theories 
about explosions, each endeavoring to pull 
down the theories of the others. But what 
is the general result of all these investiga- 
tions? In one respect they agree. The 
opinion is unanimous that a_ boiler con- 
structed of poor materials and of poor work- 
manship is quite likely to give trouble, and 
is liable to cause a serious accident, even in 
charge of a competent engineer, while a 
hoiler of good material and well made is 
virtually safe. A very large proportion of 
boiler owners will not engage competent and 
careful engineers to manage them; therefore 
the efficiency and reliability of the boiler 
must, or should be, assured in the shop 
where it is made. But it is not altogether 
owing to carelessness or lack of skill among 
boiler-makers that so many weak and 
dangerous boilers are made and sold, and go 
into use where they are believed to be safe. 
Competition in taking contracts leads to 
some extraneous risks. Almost any boiler- 
maker will study to produce a good, reliable 
article for the price agreed upon, making 
suitable allowance for cost of material, and 
work of construction. But if a staunch and 
durable boiler cannot be made with the 
facilities at his command at the contract 
price, there is a strong temptation to slight 
the work or put in inferior material or both. 
Boiler-makers will contend that purchasers 
are largely responsible for bringing about 
such a dilemma, inasmuch as they will not 
pay the real value of substantial, well-made 
boilers, but give their contracts to the lowest 
bidders, thus encouraging cheap and careless 
work and the use of inferior material. To 
an unpleasant extent, this has been true for 
the past few years, and the results are now 
almost daily brought to public attention by 
disastrous explosions, accompanied by the 
loss of life. But we see no probability of a 
radical remedy, except it comes from the 
manufacturers of boilers themselves. The 
great body of steam users will not become 
educated up to the point of paying 25 or 50 
per cent. more for new boilers to one builder 
than another asks for the same. 
Steam boilers can be made better and at 
less cost than they now are by improving 
methods of manufacture. 
rule, are not remarkably progressive in 
adopting new machinery and methods for 
facilitating and improving their work. The 
workmen often resist attempts to introduce 
labor-saving 


Boiler shops, as a 


devices into boiler shops, 
though, as graphically depicted by Chordal, 
in a late issue of the AMERICAN Ma- 
CHINIST, successful devices of that kind 
contribute — to more work and 
higher wages. Holes in boiler plates are 
usually punched, thereby weakening the 
plates 35 to 40 per cent., while by drilling 
the holes from a third to a half of this loss 
can be obviated. But,by common methods, 
drilling is much more expensive than punch- 
ing. What is needed is a machine capable 
of drilling several holes at once, and which 
will work automatically. Such a machine 
would be one of the most desirable equip 
ments of a boiler shop. Steam, hydraulic 
and pneumatic riveting machines are in 
use, each proving efficient and economical, 
but most shops adhere to the slower and 
more expensive process of hand riveting. 


give 


Flanging machines have been built, but so 
far as we can learn none have yet come into 
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of a flanging machine offers a promising field 
for mechanical labor and experiment. 
Machines for bending plates are everywhere 
in use, but some of them are slow in opera- 
tion. A machine for cutting off stay bolts 
quickly and without injury would be a very 
desirable adjunct to a progressive boiler 
shop, but we believe none have been suc- 
cessfully constructed, thus far, in this coun- 
try, though they are in use in England. 
Hoisting apparatus is generally neglected in 
boiler shops, though a few shops are proper- 
ly fitted up with such appliances. 

Happily, modern improvements in the man- 
ufacture of boiler plates and tubes are such 
that a better article can be furnished for the 
price formerly paid for common stock, 
thereby encouraging boiler-makers to im- 
prove their methods of construction. We 
look to see substantial progress in this direc- 
tion. The shops that are enterprising 
enough to adopt the most radical improve- 
ments are those that will do work the best, 
and at the lowest prices with satisfactory pro- 
fits. They will also,as a natural consequence, 
secure the heaviest orders. 


——_ ++ —_—_ 
Accident in the Hudson River Tunnel. 


At about five o’clock on the morning of 
the 2ist of July, the gangs of workmen were 
being changed at the Hudson River tunnel, 
the one being relieved had passed out, and 
twenty-three of the new gang were already 
in the tunnel and five were in the air lock. 
The door leading to the tunnel had been 
opened, when a portion of the roof of the 
tunnel, adjoining the wall of the shaft, gave 
way. Three of the men who were in the 
tunnel rushed into the air lock and were 
quickly followed by the water. They quickly 
broke the heavy plate glass which formed 
the window in the air lock, which operation 
allowed some of the water and the air to 
escape. This relieved the pressure upon 
the door of the air lock, which, opening in- 
ward, could not be opened so long as there 
was any pressure within. The men opened 
the door just in time to save their lives, as 
the water from the river rushing through 
the porous earth, quickly filled the tunnel 
and the shaft, so that the twenty men 
who remained in the tunnel were drowned, 
which composed all of the gang, excepting 
the eight who escaped as described. All 
that could be seen from the surface of the 
ground after the accident was a depression 
just outside the wall of the shaft where the 
ground had sunken, the shaft being filled 
with water. For some time past the work 
of driving ahead had been abandoned for 
the purpose of replacing the temporary struc- 
ture which formed the temporary entrance 
to the tunnel, by the permanent work. To 
accomplish this task, all the force were put 
to work at the task of making the change. 
The ground at this point is of a loose charac- 
ter, being filled in with cinders and rubbish, 
consequently water will pass through it like 
Several small breaks had occurred 
from time to time, but were always discov- 
ered and stopped before doing any damage. 
From evidences now obtained, the air was 
allowed to escape, Which removed the press 
ure in the tunnel, and the pressure being 
removed, the roof gave way, causing the 
catastrophe. 

The arching is commenced with iron 
which is applied at the heading, and as the 
silt is removed, more plates are bolted on 
until they meet at the bottom. The laying 
of bricks is begun at the bottom and is 
finished at the top. The iron had already 
been applied at the top of the tunnel near 
the shaft, and was well braced by heavy 
timbers, but the silt forms a very treacherous 
foundation, and only by exercising the great- 
est care can an accident be avoided. 

We cannot say that the workmen paid for 
their carelessness with their lives, because the 
gang who escaped destruction may have been 
equally to blame in not properly securing 
their work. The engineers cannot be blamed, 
for the work upon which the men were en- 
gaged was of a character upon which they 
were at liberty to use their own judgment, 
or rather depending upon their foreman who 


a sieve. 





regular use, The successful development 





was drowned. It is an illustration of the 
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effect the constant presence of danger has 
upon human nature, causing men to become 
indifferent and heedless. 

There are certain general rules which 
should be adopted by all engineers in the 
prosecution of all dangerous work, viz.: to 
employ only the most careful men as over- 
seers of the work. They should also be in 
possession of extra good judgment. Even 
such men will, after a time, become careless, 
and to prevent this they require almost con- 
stant admonition,to keep them in possession 
of a sense of the great responsibility which 
rests upon them, both in the safety of the 
lives of the men under their charge and 
an economical prosecution of the work. The 
accident referred to will not materially injure 
the permanent structure of the tunnel, which 
has now progressed a distance of about three 
hundred feet under the bed of the river. 

As soon as the water is pumped out an 
examination will be made, which will furnish 
additional evidence as to the actual cause of 
the disaster. 

The water is to be pumped by means of a 
centrifugal pump and engine which is at- 
tached to a frame and suspended in the shaft. 
The engine is driven by steam passing 
through a flexible hose, and as the water 
is pumped out, the engine and pump are 
lowered to accomodate the suction of the 
pump which has a suction pipe 6” in diameter, 
and has a capacity of 1200 gallons per minute. 

The difficulties in the way of removing 
the water are by no means small, as the tide 
rises and falls in the shaft. 

As soon as the break can be repaired, the 
work upon the tunnel will be resumed. An 
excavation is soon to be made upon the New 
York side when the work will be pushed 
from both ends. 
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In the present issue, under the head of 
‘* Letters from Practical Men,” may be found 
a communication from a reader, in which he 
takes exception to one of our answers toa 
question viz.: ‘‘that hard cast iron contains 
more carbon than soft cast iron.” Our 
answer referred to iron in the raw state as it 
comes from the blast furnace, and not to iron 
that has been moulded, and has _ passed 
through an artificial process of hardening, 
ralled chilling. In the exception,as stated, we 
heartily agree with the writer. The question 
under consideration: ‘*‘ Why does solid iron 
float upon liquid iron?” has been discussed 
in some of the English papers, and is still a 
matter of speculation We would be pleased 
to hear further from any of our readers who 
may be informed on the subject. 
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The Philadelphia iron puddlers who have 
been on strike for some weeks, have had a 
new sliding scale offered them by the mill 
owners which they have rejected. There are 
rumors (which we hope are un- 
founded) that workmen will be imported 
from Europe to take their places. 


some 


—_— ape —e 

The prospects for the Firemen’s State Con- 
vention at Auburn, N. Y,, August 17, are 
excellent. Already a large number of man- 
ufacturers have accepted the invitation to 
be present with apparatus, and the Conven- 
tion cannot fail to be of benefit to all firemen 


who attend. 
———__ ep ———_. 


On pages 2 and 3 of this issue of the 
AMERICAN MACHINIST will be found the first 
of a series of three articles on the correct 
formation of the teeth of spur wheels, by 
Prof. C.W. MacCord,of the Stevens Institute 
of Technology. The other two articles in 
continuation of the subject will appear in 
our issues of August 14th and 21st. There 
will be from twenty-five to thirty engravings 
used for illustrations. The long and studi- 
ous practical experience of Prof. MacCord in 
the laying out of gearing is sufficient as- 
surance that these articles will prove un- 
usually interesting and valuable, explaining, 
as they will, the most advanced and accurate 
principles and practice. We wish to call 
attention to the fact that no algebraie formulas 
will be used but the whole matter presented 





in plain English. 
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LITERARY NOTES. 





FOSSICK’S IRON TRADE CHART.—One sheet on 
heavy paper, printed in gold and colors,size suitable 
for framing,16x17 inches accompanied with chrono- 
logical supplement. Price $1.00. 

This chart is composed of a series of dia- 
grams, which are laid out to a scale repre- 
senting the years from 1830 to June Ist, 
1880, and shows the fluctuations in the iron 
trade during these years. A person can ob- 
tain a better idea of the sudden changes in 
the prices of iron, and better understand 
how fortunes are made and lost in a very 
short time by a few minutes study of this 
chart, than could be gained by an examina- 
tion of books which would occupy days. 
This chart will doubtless prove of deep in- 
terest to those engaged in or associated with 
the iron trade, as it represents all kinds 
of iron and steel, pig, bar and rails. It 
shows the rises and depressions, and amongst 
the rest, that the prices of iron fell last year 
to about the same prices as in 1843 and 1852. 
The highest points ever reached are shown 
to be in 1872 and 1873. 





Questions and Answers. 


Under this head we propose to answer ques- 
tions sent us, pertaining to our specwity, 
correctly and according to common sense 
methods. 











(1) J. E. §., Springfield, Mass., writes : 
1. Will you please to inform me the average tem- 
perature in the tunnel now being built between 
New York and Jersey City, also the greatest aver- 
age temperature in which men do work at different 
occupations and where? A.—The average tem- 
perature in the Hudson River tunnel is about 80° 
Fahrenheit, although at the present time it is about 
90° which is owing to some changes being made in 
the workings. The temperature of the caissons of 
the East River bridge was 86°. As soon as every- 
thing is ready to drive ahead again it is expected to 
reduce the temperature below 80°. The greatest 
temperature that men have to endure is probably 
in the fire room of a steamship in the tropics. 
There are steamships that sail from New York, in 
the fire rooms of which the temperature after pass- 
ing Cape Hatteras rises to 125° and 130°. Weare 
informed that there are cases where the tempera- 
ture has risen to 135°. The firemen labor during 
their watch,which is from four to six hours, depend- 
ing upon circumstances. The work in sugar refin- 
eries and in iron puddling and blast furnaces also in 
steel works is very hot, but the temperature in these 
places does not reach the height above mentioned. 
2. What is the highest temperature men could be in 
and exist for 5 hours time? A.—We understand 
from this that you mean pressure instead of tem- 
perature, as men require very strong physical con- 
stitutions to endure 130° and do much work. The 
air after being compressed for use at the Hudson 
River tunnel, is cooled before entering the shaft, 
otherwise the temperature would stand much 
higher. The pressure used at present under which 
the men work in the shaft of the Hudson River tun- 
nel is 16 to 20 pounds per square inch, but instances 
are on record where a pressure of 6 atmospheres 
has been used. Such a pressure is dangerous how- 
ever, and if continued for a period of time causes a 
sort of paralysis or loss of the use of the limbs. <A 
sudden change from such an extreme pressure toa 
normal state is attended with great danger and 
sometimes death. The rule now adopted is one 
atmosphere per minute. 


(2) P. W. L., Grinnell, Iowa, asks: Is 
there any way by which I can obtain a steady and 
even motion from a line shaft that runs uneven? 
The variations of the main shaft are very sudden at 
times. A—You may obtain an approximately 
steady motion from a line shaft which has a vary- 
ing velocity, by the application of a balance wheel. 
This wheel may be applied to a countershaft 
through which the power may be transmitted, or it 
may sometimes be attached to the main shaft or 
whichever may be the most convenient, being gov- 
erned of course by circumstances. 

(3) D. M. D., Fitchburg, Mass., writes : 
A customer wants a boiler 16 ft. long and 5 ft diam- 
eter, with heads dished ; no tubes, nothing but shell 
heads. It is desirable to carry a pressure of hot 
water 500 pounds per square inch, at a tempera- 
ture of 200 degrees. There is to be no fire under or 
about the boiler. How thick and of what quality of 
ron or steel would you make this boiler and how 
would you rivet it? Would three rows of rivets in 
longitudinal seams be stronger than two? Please give 
all the information you can on the subject. A.- 
The following is an extract from the Rules and 
Regulations prescribed by the Board of Supervising 
Inspectors of Steam vessels, regulating the thick- 
ness of boiler plates, adopted 1877. Rule—‘ Multi- 
ply one-sixth (1-6) of the lowest tensile strength 
found stamped on any plate in the cylindrical shell. 
by the thickness—expressed in inches or in parts of 
an inch—of the thinnest plate in the same cylindri_ 
cal shell, and divide by the radius or half diameter 
also expressed in inches—and the sum will be the 
pressure allowable per square inch of surface for 


single-riveting, to which add twenty percentum for 
double-riveting.’’ The hydrostatic pressure applied 
under the above rule must be in the proportion of 
one hundred and fifty pounds to the square inch, to 
one hundred pounds to the square inch of the work- 
ing pressure allowed. As the boiler desired will not 
be subjected to the action of a fire, the uneqaul ex- 
pansion and consequent wasting away of the plates, 
which are to be provided for in the former case, may 
be left out of account in this. You should have in- 
formed us if the boiler is to be suspended from the 
ends, in which case due allowance should be made. 
We would recommend that you make the boiler 
either of homogenous steel 5¢ inch thick or the best 
iron % inch thick with double riveted seams, using 
rivets % inch in diameter, asa larger size is very diffi- 
cult to drive in a satisfactory manner. The ends 
should be well dished, and when flanging the iron 
should not be bent too square but the corners left 
well rounded. The flange should be of a good width 
projecting well inside the shell. In regard to rivet- 
ing we would say that chain riveting is now being 
more used than ever before. A report upon some 
tests made in England, if reliable, shows advantages 
in favor of chain riveting, although zigzag riveting 
is generally used in this country. This is a subject 
upon which the best engineers differ very much. 


(4) T. C., Lockport, New York, writes: 
I had a casting 17%" outside diameter given me to 
cut fora spur gear pattern. Please inform me two 
correct number of teeth that should be cut in it, No. 
6 pitch. The pinion that is cast to match in the 
wheel cast from this pattern contains 24 teeth, and 
measures 4 2-6!’ outside diameter. Allowing 3-16!’ 
for shrinkage would leave the wheel from 
this pattern 1711-16’. I claim 104 teeth is what 
should be cut in a wheel of that size, No. 6 pitch. 
My boss and one or two workmen differ from me 
and claim that 106 teeth is correct, and I now 
wish to have your opinion onthe subject. .A.—The 
first part of your question is not stated as clearly as 
it ought to be, but taking your figures we find 104 
teeth to be correct. 

(5) J. I., New York City, writes : Iusea 
1/' pipe for heating at 60 lbs pressure on boiler; 
total length of heating pipe 1400 feet. The water 
used is 55gals. per hour. What isthe value in Horse 
Power or how much water is generally used per 
Horse Power?’ A.—A cubic foot of water converted 
into steam in one hour is equal to one Horse Power. 
This is the standard to work from. In a cubic foot 
there are 1728 cubic inches, and in one gallon there 
are 231 cubie inches. By dividing 1728 by 231 we 
get 7.48 which is the number of gallons contained 
ina cubic foot. We now divide the 55 gallons, the 
amount of condensation per hour by 7.48 which 
will give a quotient of 7.33 Horse Power, nearly. 
In answer to the second question we would say 
that in calculating the power of steam boilers a 


lent of a Horse Power. 


A. F., of Cleveland, Ohio, wishes to be 
informed if J. T., of Connersville, Ind., (whose 
question we answered in our issue of July 24, 1880) 
will require his engineer to examine his engine 
carefully to ascertain if it has a free exhaust, and 
communicate the information to the AMERICAN 
Macuinist. Will J. T. oblige by complying with 
this request? His address has been mislaid. 





Dusiness Specials. 





40 cts. a line for each insertion under this head. 


Wanted by a Mech. Engineer and Draughtsman, 
16 years experience, situation as Superintendent or 
Draughtsman. Address C. R., Box 444, Worcester, 
Mass. 

Paper Making Machinery—Makers of above from 
fibrous material as wood, esparto grass, etc., send 
address to Joshua Rose, P, O. Box 3306, N. Y. City. 

Upright Engines, 16x28 inch, in good order, and 
now running in this city, will be sold low. Belcher 
& Bagnall, 40 Courtlandt St., New York. 

A 4% in. 2 Jaw Chuck, Independent or Universal, 
for Brass Work. A. F. Cushman, Hartford, Conn. 

For first-class machine work try Anderson Bros., 
Engineers and Machinists, Peekskill, N. Y. 

Lathes, Planers, Shapers, Drills, Bolt and Gear 
Cutters, Milling Machines. Special Machinery. E. 
Gould & Eberhardt, Newark, N. J. 

For Sale 
good as new, lathe swing, 24 in. x 9 feet. 
Box 246, Owego, Tioga Co., N. Y. 


Shapley & Wells Engine, 8 H. P., as 
ae we 


Engines, Hoisting and Pumping Machinery for 
Mines. The Band Friction Hoist, which is the safest, 
simplest, strongest and best in the market. Also, 
Friction Clutches. Address, Webster Camp & Lane 
Machine Co., Akron, O. 

American Watch Tool Co., Waltham, Mass., Whit- 
comb Watch Makers’ Lathes, and Watch Machinery. 


Dixon’s Traction Belt Grease. Dixon’s Founders’ 
Perfect Wash. Dixon’s Plumbago Foundry Facing. 
Dixon’s Graphite Machine Grease. Dixon’s Everlast- 
ing Graphite Axle Grease. Dixon’s Dry American 
Graphite Perfect Lubricator. Send for explanatory 
circular to Dixon Crucible Co., Jersey City, N. J. 

Power Shears. Stiles & Parker Press Co., Middle- 
town, Conn. 

Wilkinson & Crowell, 1201 Beach St., Philadelphia, 
make an Improved Metallic Piston Red Packing, which 
is entirely automatic and of great durability. Works 
well at high or low pressure, and can be used in com- 
mou stuffing box, or without any stufling box at all.., 


cubic foot of water is usually taken as the equiva- |, 
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See Standard Turbine advertisement in last issue. | 
Norris & Rutter, Mechanical Draughtsmen and Pat- | 
ent Solicitors, 424 Walnut Street, Philadelphia. 
W. Barnet Le Van, Mechanical and Consulting En- | 


gineer, 3607 Baring Street, Philadelphia, Pa. | 





John Douglass, common and fine patterns made 
to order, also car wheels, working models, and ex- 
perimental machinery. Shop at Washburn, Hunts | 
and Co’s Wheel Foundry, cor. Warren and Bay Sts., | 
Jersey City, N. J. | 
W. H. Odell, 


Engines Indicated—Power Measured. 
Box 274, Yonkers, N. Y. 

Sheet Metal Presses. Ferracute Co., Bridgeton, N.J. 
Manual of Power for Machines, Shafts, and Belts, 
with the History of Cotton Manufacture in the 
United States, by Samuel Webber, C. E., copy- 
righted 1879. Only work of the kind extant; 240 
pages. Price $3. Address, D. Appleton & Co, New 
York, or the author, Manchester, N. H. 












oo a2 
ego 
Bloomington, Il., moulders have just re- 
ceived an advance of ten per cent. 

Thomas ©. Cadugan has established ma- 
chine works at Springfield, O. 

There is talk of starting an agricultural 
implement factory at Springfield, O. 

The amount necessary to secure the build- 
ing of a silk factory in Allentown, Pa., has 
been subscribed and the enterprise is now an 
assured fact. 

The Peoria, Decatur & Evansville Railroad 
Co., are erecting shops at Mattoon, Ill. The 
round house will have stalls for ten engines. 
Newly incorporated California companies: 
The Berry & Piace Machinery Co.; capital 
stock, $50,000. Directors, JohnJ.Sherburne, 
J. F. Place, W. B. Bradbury, W.O. M. Berry 
and Jonathan Kittredge. The Gordon Hard- 
ware Co. The directors of the latter are 
James E. Gordon, Chas. E. Stone, A. A.Cox, 
Charles K. Clark and George B. Adams. The 
amount of the capital stock is $200,000. 

J. A. Fay & Co., Cincinnati, O., write us: 
‘*We are still crowded in every department 
of our works, and are compelled to fill orders 
in turn as received.” 

The tack factory of Burgess & Howland, 
Taunton, Mass., is approaching completion. 

A large dry-house is now being erected by 
the Grand Rapids Chair Co. <A fire-proof 
building for the storage of oils and other 
finishing materials, is also being built to re- 
place that recently burned. 

McCracken, Stark & Co., is the style of a 
new firm about engaging in the manufacture 
of brackets and fancy cabinet-ware in Phila- 
delphia. They have, leased the five story 
factory building at 1235 Pine Street, and 
are now fitting it up with the necessary 
machinery. 

Most of the machine shops, says the Phila- 
delphia Trade Journal, have orders for 
months ahead, and are working full time. 


Along the line of the Philadelphia and 
Reading Railroad and its branches, within 
six weeks, fourteen iron furnaces have been 
closed to make repairs and wait for a steady 
market. 
produce another 
says a Phila- 


Keeley is shortly to 
motor, guaranteed to ‘‘ mote,” 
delphia exchange. 

The Illinois Secretary of State issued 
license July 5, to organize the following 
corporations of Chicago: Franklin Fuel 
Company; capital, $25,000; corporators, 
Horatio Pratt, Frank W. Balch, and Paul I. 
Kelley. Illinois Malleable Iron Works; 
capital, $25,000; corporators, John Dunham, 
Alex. Dunham, and Ira D. Owen. 

The LIlinois Secretary of State has licensed 
the Chicago Self-coupling Car Company, 
Capital, $250,000. Corporators, J, J. Wheat, 
Abraham Kimber, and Treat T. Prosser. 


The Farrel Foundry and Machine Company 
of Ansonia, Conn., have sold their interest 
in the Waterbury concern to E. C. Lewis, 
who has organized a joint stock company 
with a capital of $100,000, The stockholders 
are: E. C. Lewis, 3,140 shares; W. E. Fulton, 
400 shares; G. B. Lamb, 400 shares; Hobart 
W. Curtis, 40 shares; L. F. Wolff, 20 shares. 
The value of the shares is $25 each, 








leased the mill formerly occupied by E. E. 
| Partridge near the Orange line at Branch- 
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Thomas Wood, of Philadelphia, is ship- 


ping power looms to South America. 


have 


‘ 


Bottomly & Cady, of Athol, Mass., 


ville, and will manufacture shoddy blankets. 


The Billings & Spencer Company, of Hart- 
ford, Conn., have recently added a new 
building of 20x40 feet to their works, and 
put in three new drop hammers. 


A jute carpet factory is to be established 
at New Orleans. 


With an eye to coming events, the Novelty 
Manufacturing Company of Glen’s Falls, 
N. Y., are engaged manufacturing campaign 
torches. They received an order from Penn- 
sylvania for 200 dozen as a start. 


Stock has been subscribed and arrangements 
completed for starting « glove manufactory 
at Randolph, N. Y. One of the editors of 
the Jamestown Journal says he has been led 
to believe that the young ladies of that 
village had started a mitten factory, but he 
had seen no account in the newspapers of 
such an enterprise. 

Report says a large woolen mill is to be 
be erected at Gilbertsville, Mass., next year. 
William Clark & Co., of Pittsfield, Mass.., 
have built for E. D. Jones two large rag- 
engines to go to Japan. 

The Everett Mills, of Lawrence, Mass., 
have just put in a 200 horse-power engine, 
built by Armington & Sims of that city. 
The cylinder is 18!3’x30”, and the engine 
makes 120 revolutions a minute. It can be 
pushed to 300 horse-power with 80 pounds 
of steam. 

A new tissue paper mill is to be erected in 
Northampton, Mass. Vernon Bros. put in 
the water privilege and other property, and 
New York parties the mill. 

Ware, Mass., to offer induce- 
ments to manufacturers to locate in that 
town. 

The New York Mills at Saco, Me., will 
have a capacity of about 400,000 spindles. 


proposes 


The Lewiston, Me., Machine Co, pay a 
semi-annual dividend of 4 per cent. 

Murdoch McRae, of Robeson, 8.C., is 
about to erect a cotton mill, to be operated 
by the Clement attachment, near the State 
line. 

Mr. David Bradley, of the manufacturing 
company of Furst & Bradley, has purchased 
of the real estate firm of Garnett & Thom 
asson, a lot at the northwest corner of Green 
and Fulton streets, 150x150 feet. The sum 
paid for the property was $10,000. Mr. 
Bradley intends soon to cover the lots with 
a large manufacturing establishment.—Chi- 
cago Journal of Commerce. 

At Minneapolis, Minn., has just been com- 
pleted a flouring mill which is thought to 
have no equal as to size in the world. The 
floor space occupies 180,000 square feet of 
surface, or about four acres, and the structure 


contains 2,757,000 feet of lumber. 
J. A. Killebrew, Commissioner of Agri- 


culture, Statistics and Mines for the State of 
‘Tennessee, says, in a recent report, that the 
cost of producing ‘‘ hot-blast, stone coal mill 
and foundry iron made of brown and red 
hematite,” in East Tenessee, will not exceed 
$11, and $16 for Bessemer pig made of 
magnetic ore. 

The Syracuse, (N. Y.) Chilled Plow Co. 
have increased their capital from $150,000 to 
#300,000, added a new building 40x216 feet, 
employ 200 hands and will turn out 30,000 
plows this year. 

There is a rumor to the effect that a mo- 
rocco factory, to employ from 150 to 200 
hands, is soon to be erected at Pennsgrove, 
N. J. 

A new glass bottle house will be built in 
Ottawa, Ill., this season. About one hun- 
dred hands will be needed. The firm pro- 
pose to begin making bottles on or about the 
ist of September. 

One hundred hands in Wells & Co.’s mill, 
Ft. Madison, Wis., struck against working 
eleven instead of ten hours for the same 
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Steps are being taken for the erection of a 
$20,000 new process cotton factory at Paris, 
Taxes. 


The firm of C. 8. & 8. Burt, manufacturers 
of Shingle Machinery at East Dubuque, lowa, 
have consolidated with Novelty Iron Works, 
and the shops are being enlarged. 


A large oatmeal mill, with an investment 
of $40,000, and a large fruit-canning estab- 
lishment, are among a number of new and 
important manufacturing enterprises which 
add this year to the commercial enterprises 
of Muscatine, Lowa. 

The 
tracted 


Jaltimore Bridge Company has con- 
to construct for the Vicksburgh, 
Shrevesport and Pacific Railroad an iron 
bridge across the Ouachita River, at a cost 
of between $125,000 and $150,000. 


Wills, Schafer & Miller have erected a 
flouring mill and grain elevator at Gregory’s 
Landing, Mo. 


The Boyle Ice Machine Co. of Chicago 
propose to establish a factory in Charleston, 
mC. 

Cadle, Mulford & Co., of Muscatine, Iowa, 
whose planing mill burned some time ago, 
are now rebuilding on amore extensive plan. 


James Breckenbridge, of Pennsylvania, 
recently purchased of John Russell 1,000 
acres of timber land near Grayson, Ky., for 
the purpose of cutting the timber into staves 
and lumber. The saw-mill machinery has 
arrived, and will soon be in operation. 

A paper and pulp mill is in course of con 
struction at Kaukauna, Wis. 

A Boston company has purchased 1,400 
acres of wood land near Glen Sutton, Quebec, 
and will erect a large building for the man- 
ufacture of butter tubs. 

The outfit of machinery for the Arkansas 
Manufacturing Company at Little Rock, 
who are to have the most complete and ex- 
tensive cotton seed oil mill in the United 
States, is being manufactured by the South 
St. Louis Foundry Company. The first 
batch of machinery to be made will consist 
of more than 150 tons of castings, and there 
will be several such. 

The British royal navy are to equip 
twenty-four of its vessels with the Brush 
electric light, and $80,000 will be paid on 
the order, which is being filled in Cleveland, 
Ohio. 

The Schenectady Locomotive Works have 
now contracted for and in course of con 
struction fifty locomotives, mostly of the 
larger sizes, to be delivered as rapidly as 
possible. 

A few weeks ago some parties went to 
Fayetteville, N. Y., from Chittenango, say- 
ing they wished to start a knife factory in 
the place if the citizens would subscribe 
liberally to the enterprise. After consider- 
able wrangling, in a meeting of citizens, a 
subscription list was started, and soon $1,000 
was raised, which made the company con- 
clude to locate there. But the mechanics, 
lumbermen and tradesmen were astonished 
to see all the workmen, lumber and supplies 
brought from Syracuse and neighboring 
villages. 

F. H. Whiting, Youngstown, O , writes 
us: ‘‘ Brown, Bonnell & Co. are making 
some substantial improvements. They have 
built and nearly furnished machine, boiler 
and blacksmith shops in a continuous brick 
building. The machine shop is two stories 
high, the rest one, all roofed with corrugated 
galvanized iron. The power for the build- 
ing is furnished by a 14’x28"” Reynolds- 
Corliss engine, which runs the following 
machines in the machine shop: large double 
aud two single roll lathes, one 60’, one 36”, 
one 18”, and 2 12” lathes; a 60x50” planer, 
and one small one; a shaper; aradial drill and 
drill press, and a bolt and pipe cutter, and 
the necessary tools in the pattern, boiler and 
blacksmith’s shops. They are also putting 
up a Cuyahoga blast engine, 36x48” steam 
cylinder, and 84'x48” air cylinder, in a 
substantial brick engine house, 26 ft. x 85 
ft., roofed the same as the machine shop, 
together with two batteries of two boilers 
each, 50” x 24 ft., with two 17” flues.” 


The Piedmont Cotton Factory, in Green- 
ville County, S. C., is to be duplicated, 
which will make it the largest cotton factory, 
with but one exception, in the South. Fifty 
houses are being erected for the operatives. 
During the past year the mill netted 30 per 
cent. on the stock subscribed. 


Messrs. Bolckow, Vaughan & Co., pro- 
prietors of the Eston Steel Works, Cleve- 
land, England, are about commencing work 
with their fifteen-ton converters, made speci- 
ally for the manufacture of steel from Cleve- 
land iron. These are said to be the largest 
steel works in the world. 


Rockford, IIl., is tohave a glucose factory 
with a capacity of 3,000 bushels of corn per 
day. It will be located on an island a little 
below the city. 


The Wellsville, Ohio, rolling mill, which 
has been stopped three years, has again 
begun operations under the management of 
W.& D Wood,of McKeesport, Pa. It is now 
known as the ‘‘ Wellsville Plate and Sheet 
Iron Company.” 


The recently destroyed shoddy mill in 
East Douglass, Pa., is to be rebuilt at once. 
The big mill is to be of the same proportions 
as the one burned, 50x100, five stories, but 
this time it will be built of brick. 


A new foundry and car works are going up 
at Easton, Pa. 


The Scranton (Pa) new silk works will 
soon begin operations. 


The Phoenix Iron Company, Phoenixville, 
Pa., whose new mill is to run with gas for 
fuel, are ready to start. 

Seventy laborers at the Eagle Iron Works, 
Green Island, N. Y., struck recently against 
a proposed reduction of from 20 to 50 per 
cent in wages. The strikers held a meeting 
and elected an executive committee, 

The present Piedmont cotton factory in 
Greenville county, 8. C., is to be duplicated 
in buildings, machinery and operatives ina 
short time, which will make it the largest 
cotton factory in the South except one. 
The Raritan Woolen Mills Company are 
completing a new mill to be called the Somer- 
set Mills, located at Raritan, N. J., which is 
to be run on fancy cassimeres. 

The rolling mill at Fall River, Mass., em- 
ploys about 300 hands, and the nail mill em- 
ploys 148. 


—- +ape ——— 


Machinists’ and Engineers’ Supplies. 





New York, July 22, 1880. 
This week shows more activity in the supply 
market. The gradual stiffening of the iron market 
has culminated in an advance in the price of pig, 
which of course affects all manufactured iron. 
There has been a perceptible and general stiffening 
in supplies for the past four weeks,and at the present 
time the feeling is excellent and the outlook good. 
The Billings & Spencer Co., Hartford, Conn., write 
us that they are extremely busy and are not able to 
fill their orders. They have just put in two 400 Ib, one 
250 Ib. and one 600 Ib. y ig syed aay also two more 
trimming presses in their forging shop, and could 
run half a dozen more if they had them. They 
say ‘There is very little chance, under the circum- 
stances, to keep cool this season.’ This enterpris- 
ing company has just produced a new Double Act- 
ing Rachet Drill, also several other new tools and 
implements which are illustrated and described in 
their catalogue just issued. 
F. Chillingworth, of New Haven, Conn., is intro- 
ducing a new and successful device for grinding 
hardened lathe centers, for use in machine shops 
generally. 

Sweetland & Co., of New Haven, Conn., after long 
and costly experiments, have succeeded in produc- 
ing all parts of their chuck, so as to interchange. 
Pieces of the chuck may be taken from a number 
indiscriminately, and are found to fit together with 
the same nicety as if they were fitted particularly 
for each other. This is the first time we are aware 
of the perfect interchanging of parts of chucks. 
The hole in the center is made larger than hereto- 
fore, and a full bite or bearing can be taken upon 
the jaws. 

A. H. Downer, 17 Peck Slip, New York, is manu- 
facturing and introducing a new compound for 
leather belting. It is called Beltoleum, and is used 
for the purpose of rendering leather belting soft and 
pliable, without causing the leather to become 
spongy, or causing it tostretch uneven. It is claimed 
to be made of only animal, mineral and vegetable 
oils, and free from all substances injurious to 
leather possessing the properties of having no un- 

yleasant odor, and does not become rancid. It be- 

ng a liquid, is quickly and easily applied. When 
applied, it soon penetrates the leather and does not 
form a gum upon the surface. 

The uses and advantages of a good lubricator for 
belts in increasing their durability are obvious and 
well understood. We are informed that the manu- 
facturer furnishes samples for trial when requested. 

The Farmer Lathe Drill and Tool Co., Leomin- 
ster, Mass., after over two years experiment- 
ing, are prepared to offer to machinists and the 
trade their ‘New Universal Lathe Drill,” engrav- 
ings of which appear upon another page of the 
peesent issue. They also make drills for special 
purposes and in the near future will produce some 
specialties in the way of machinist’s small tools 
that will be in the nature of a new departure. 
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Iron Review. 
New York, July 22, 1880. 

The pig iron market is buoyant, and prices have 
an upward tendency. The selling price of No. 1 
foundry is fully $3 higher than it was when it 
touched the lowest point a few weeks ago. Stocks of 
No. 1 are comparatively light, other grades are more 
plentiful. An advance of $2 a ton has taken place 
within two weeks. We quote No, 1, $25, No. 2, $23 
to $24, and Forge, $22 to $23. 

Scotch pig is sold quite largely. Prices are $24 
a ton higher than they were one month ago. We 
quote Eglinton. $22, Coltness, $25, and Glengarnock, 
Gartscherrie and Summerlee, $23.50. 

Manufactured iron has an improved appearance 
but prices remain the same. 

Pierson & Co., 24 Broadway. N. Y., under date of 
July 22, 1880, quote prices out of store as follows: 

Iron Rails, $50 to $57, according to weight; Fish 
Plates, 234c. per lb.; Railway Spikes, 3c.; Bolts and 
Nuts, 34c.; Common Bar Iron, 2.4¢c., _ basis 
from store; Refined do. 2.6c., basis; Ulster, 36-10c. ba- 
sis; Machinery Steel, 64¢c.; Best Tool Steel, 13¥c.; 
Norway Bar Iron, 644c.; Norway Shapes, 634c; Nail 
Rods, 634c.; Sheet Iron, 34c., basis; Angle Iron, 344c.; 
Tee Iron, 334c.; Band Iron, 3.4c.; Hoop Iron, 
3.6c., and up according to size; Horse Shoe Iron 
3.3c.; Hot Polished Shafting in lengths, 2 ft. anc 
longer, 9 to 10}gc., according to size; Small Black 
Rivets, 30% off in papers; 10% off in bulk. 

Carmichael & Emmens, 130 Cedar St., New York, 
quote prices of Boiler Makers’ Supplies as follows : 
Flange, 544c.; C. H. No. 1 Shell, 4¢c.; Tank, 3e.; 
C. No. 1, 334c.: Sheet, 344c; Angles, 3c. Boiler 
Tubes 45% discount from list. 


Metal Review. 





LUCIUS HART & CO.. 8 & 10 Burling Slip, New 
York, furnish us the following, under date of July 
22nd, 1880: 

A fair prune business has been done during the 
last week in metals. Pig Tin very strong with an 
upward tendency; London £91 and Singapore $28. 
We quote this market to-day, Banca Tin, 22%c; 
Malacca and Straits, 21c. to 21%e.; Billiton and 
Australian, 20léc. to 2034c.; English Refined, 20Kc. 
to 205¢c.; Lamb and Flag, 2044c., sellers not anxious 
to push stocks at above prices. Pig Lead dropped 
from 434c. to 4¥c., but has since rallied, now 
quoted 4%4c. to 5c., for small lots. Antimony un- 
changed, cheap lots about disposed of, Cookson, 
18c,; Hallet, 1644c. to 17¢c.; Copper, 19c. for Ingot; 
Spelter, 6c. for Foreign, and 54éc. nominally for 
Domestic. Nickel, $1.25, Solder, No. 1, lic., “Half 
and Half,’’13c. 


WANTED. 


Wanted—Machinists—Six strictly first-class Vise 
hands and Fitters accustomed to building machine 
tools; liberal wages paid by Niles Tool Works, 
Hamilton, Ohio. 


An experienced machinery iron works Superin- 
tendent wishes to engage with reliable parties. Ad- 
dress, P. H. L. care AMERICAN MACHINIST Office. 


A thorough Machinist desires office work as 
accountant or draughtsman; or would do fine 
light machine work or fine brass finishing. Has 
filled every position in shop. Address Inventor, 
office AMERICAN MACHINIST. 


I will pay $1.00 for a good copy of the first issue 
of the AMERICAN MACHINIST, Nov. 1877. H. Veeder, 
Plattsburgh, N. Y. 
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FOR SALE. 
A Works completely equipped for the manufacturing 


of carriage axles; is well located in relation to Coal 
and Iron, also very accessible to market. Address 


EK. PP. BULLARD, 
{4 Dey Street, New York. 


Mechanical Books. 


Send 16 cents for 96 page Catalogue of Books 
for Machinists and Engineers. 


D. VAN NOSTRAND, 
23 Murray & 27 Warren Sts., New York. 


RECENTLY PUBLISHED. 


WORKSHOP RECEIPTS 


For the use of manufacturers, mechanics and scien- 
tific amateurs. 


By ERNEST SPON. 


Crown, 8vo, illustrated. Price. $2.00. Send for 
Catalogue of books for practical engineers. 


E. & F. N. Spon, 446 Broome St., N.Y. 

















Drawing Instruments 


AND MATERIAL, PAPER, &C. 


G. S$. WOOLMAN, 
116 Fulton Street, New York. 
Fully priced and illustrated Catalogues. 





J. A. FAY & COS (CHICAGO STOR F,) 
Keep'in stock a full line of Woed-Working Mu- 
chinery of their own manufacture. (Shops, Cincinnati, O.) 





Agents for and keep in stock Lathes, Planers. Drill 
Presses, Steam Pumps, Emery Wheels, Blowers, Belting 
and Supplies, from first-clas makers. J. A. BAY & co., 
07 & 209 Lake St., Chicago. J. A. Roche, Manager. 





Copper, Brass and the softer metals. 


961; 


Attention given to making Drills for special purposes, either straight, flute or twisted. t 
facturers of the New Patent Lathe-Drills, to which we would call the attention of those who work in 
For price list and fur.her information address as above, or 


THE FARMER LATHE-DRILL & TOOL CO. 


LEOMINSTER, MASS., U.S. A. 


MANUFACTURERS OF 


Drills and Machinist's Small Tools. 


Also, manu- 


L. B. RUSSELL, Gen. Agent, 


SUMMER STREET, BOSTON, MASS. 





country who are using them. 


Sole Owners of Hall’s Patents in the | 


P. 0. Box No. 15338. 


THE NEW PULSOMETER 


Is more Economical in Points of Original Cost, Expense for 
Repairs and Running Expenses, than any other 
Steam Pump in the World, 

Simple and compact, with no machinery whatever to oil, or get 
out of order, it stands at the head of all means of elevating water or 
otherliquids by steam. Jt needs no skilled labor to look after tt. Send for 
book giving fuli description, reduced prices, and many letters of com- 
mendation from leading manufacturers and others throughout the 


PULSOMETER STEAM PUMP CO. 


T, S., 131, 515 to 131, 543, both inclusive, and the 
NEW PFPuULSOMmMETER, 


Office, No. 83 John St., New York City. 












NEY & 





Office, No. 78 Chambers } 
Street, N. Y. \ 
The best and cheapest in the end. 
following testimonials. Read them. 


To Wuom it May ConceERN: 


Messrs. KEARNEY & Foot, New York, 


to any heretofore used. 





| 83 to 16 inches. 
| to read. 


Full Weight Hand-Cut Files. ; 


Send for quotations. 





Manufactory, 
PATERSON, N. J. 


The files speak for themselves in the 


NORTH RIVER IRON WORKS. 


New York, May Ist, 1877. 


We have used the Files made and re-cut by Messrs. KEARNEY & Foor for the past three years, and we 
know of no better recommendation than the fact that we are still using them. 


FLETCHER, HARRISON & CO, 


WINCHESTER REPEATING ARMS CO, 


New Haven, Conn., Noy. Ist, 1878. 


Dear Sirs;—The Files you have been furnishing this Company have proved equal to, if not superior, 
2 v 


Yours truly, . A. KING, Sup’t. 


We print instructions on the use of Files, and also give the diameters of round and square Files from 
They are on card board, 10x12 in., and are intended to be put up in the shop for the men 
We are pleased to mail them to any manufacturer on receipt of the necessary 6 cents postage. 

Respectfully, 


KEARNEY & FOOT, 
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NICHOLSON FILE co. 


SOLE MANUFACTURERS OF 


FILES ano RASPS_ 


HAVING THE INCREMENT CUT. 
FILERS’ TOOLS and SPECIALTIES, 
‘Nicholson File Co’s” Files and Rasps. 
‘“*Pouble Ender” Saw Files. File Brushes, File Cards. 
“Slim” Saw Files. Surface File Holders. 
**Racer” Horse Rasps. Vice File Holders. 
Handled Rifflers. Stub Files and Holders. 
Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. Les U.S.A. 


Also, 











GRADES OF STEEL SPECIALLY ADAPTED to 7, 


oF LatHe TooLs,CHIseELs,lAPs & a 


ASE WARIS 


_ = -NEw “| 


JERSEY.~_»—. 
Cc. W. LeCOUNT, 


BOLT FORGING MACHINES, 
SOUTH NORWALK, CONNECTICUT, 


Manufacturer of 


LeCount’s Die Dogs, 


Have a Steel Frame, with two screws, so as to throw 
the center of Die the same distance from tail of Dog 
on a small piece as on a large. The Dies are hardened, 
and a good job with hardened Steel Screws. Extra 
Dies can easily be fitted to suit any special work, or 
will be furnished as below: 


WE MAKE MANUFACTURE 


BENJ.ATHA. J.ILLINGWORTH, 





2 
z : > 3 = 3 
Sex oF 
W § * 
oF 46 wea 
> 335 2% 
- ©, ey £& Power Hammers, Machinists’, Black- 
a 85 
iiigs a: smiths’ Tools and Wood-Working 
© 6 6 Bh OS 
$i FE i Machinery a Specialty, 
saeco es 
a" ™ = S. C. FORSAITH & CO., 





SEND FOR DESCRIPTIVE CIRCULAR. 


| MANCHESTER, N. H. 


hdl IMPROVED STEAM PUMPS, 


TELE STANDARD: 





Steam Pumps for Every Possible Service. 
SEND FOR ILLUSTRATED CATALOGUE. 


KNOWLES STEAM PUMP WORKS, 


S6 Liberty Street, 44 Washington Street, 








NEW YORK. BOSTON. 
ESTABLISHED 1851. 
CHAS. A. MOORE, Gen. Manager. MARTIN LUSCOMB, Clerk 


E. H. ASHC ROFT, Pres’t and Treas, 


iis 


The Ashorall Manufacturing Ci, 


H. ASHC may 


Mcgee Steam Gauge Works.” 


THE E. H. 


Hons Pana, 
Steam 








Successors to E. 


ASHCROFT 


iy ( Improved “Bourdon” Steam Gauges, 


aa Sole Owners and Manufacturers of 
h TABOR’S PATENT 


MEEAM ENGINE INDICATORS, 


Specially adapted to 





Indicating High Speed Engines & Locomotives 


STEAM AND WATER GAUGES, 
Railway, Steamship & Machinery Supplies 


WAREROOMS : 
51 & 


Nos, 53 Sudbury St., and 





BOSTON, MASS, 


Factories, BOSTON and LYNN. 


AMERICAN MACHINIST. 
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The Best STEAM PUMP in America. 


a. Deane,” 


SEND FOR ILLUSTRATED CATA- 
LOGUE AND PRICE LIST. 


DEANE STEAM PUMP 00. 


OFFICE AND WORKS: 
HOLYOKE, MASS. 
WAREROOMS: 
94 LIBERTY 
NEW YORK CITY. 
7 OLIVER STREET, BOSTON. 


For Every Possible Duty. 
CLUTCH PULLEYS 
AND CUT-OFF COUPLINGS, 


FRICTION JAS. HUNTER & SON, North Adams, Mass. 


The E. HORTON & SON CO. 


Prices Reduced. Windsor Locks, ¢ 
MANUFACTURERS OF 


THE HORTON LATHE CHUCK, 


BOTH 


INDEPENDENT AND UNIVERSAL, 


ALSO THE 


Horton Car Wheel Chuck. 


FEBRUARY Ist, 1880. 
From this date a discount of 25 per cent. will be made from the 
list price of The Horton Lathe Chuck, 
Soliciting your orders, we are, respectfully yours, 


Send for Price List. THE E. HORTON & SON CO. 


JACK SCREWS, BOLTS, NUTS & WASHERS, 


ALBERT BRIDGES, 46 Cortlandt Street, New York. 
Betts Machine Co. 


WILMINGTON, DEL. 
Makers of 
5 

HEAVY MACHINISTS’ TOOLS 
of the various kinds for working Iron “< Steel ; 
Standard Gauges, Measuring Machines, &c., &c. 

Send for Circulars and list of tools on and for 
immediate delivery. 


SIMPLE! POSITIVE! 


Q2 
DURABLE! v 


and =e ee 








‘onn. 

















LITTLE SOLE MANUFACJ?§ 


ion site), mr. OLe1e) 
ip EAM FLUE CLEANER 


wae New Haven Manf’g Co. 


NEW HAVEN, CONN. 


Lathes, Planers, Shapers, 


The Raymond Mfg. Co.’s 


PATENT 


Non-Conductor Coverings for 
STEAM PIPES AND BOILERS. 


‘Sectional Baa Covering. 


CLEVELANDS 19) 
PAaTJULY’. 75 


A&B SECTION VIEW CIRCULARS on APPLICATION 
WOOD DRAKE 7iRurcersSt.NY Acts FoRNYAN 3 
F() 7 MECHANICAL MOVEMENTS. 

A book containing illustrations and de 
scriptions of the most important movements in 
Dynamics, Hydraulics, Steam Engines, Mill and 
other Gearing, ete. The most comprehensive col 
lection of the kind ever published. Mailed on re 
ceipt of price, $1. 

T P. PEMBERTON, 
5 Dey Street, Room 13, New York. 











Every Mechanic should have 








American Ash Felting. 


Awarded Medal and Diploma at Centennial Exposition. 


HAIR FELT & PLASTIC CEMENT. 
642 W. 52d Street, yo deg 


vt Send for Circulars. | 








rect, 
NEW YORK. 





Send for Circular containing list of 


Practical Articles 


Contributed to the AMERICAN MACHINIST by 40 


of the best writers. 


KEK. LYON & CO. 
470 GRAND ST. 
NEW YORK. 
Sole Manufacturers of 








ERICSSON’S NEW PATENT CALORIC PUMPING 
ENGINE is specially intended for domestic use in 
lifting and forcing water from wells and cisterns, or 





| 


8, 10, 11, 12 & 14 Bowker Street, | 


. ° 
from Croton pipes, to tanks on upper floors of build- D g L “ 
ings in city or country. is 7; ¥ =“ 

This pumping engine is entirely safe, no steam CG om mw 
being employed, and is not liable to derangement. @5w" 4¢4 
All kinds of fuel will answer for this engine, but a a, <s 
come gas is preferable, the consumption being only =“, @ » 
5 cubic feet per hour, Besides gas is handier and on = o oO 
c a aner than coal or other combustibles. Servant mF) om & a 
girl can operate it! —— - ) 

| Price for 8-inch cylinder, pumping 350 gallons per i a 

hour 50 feet: With gas furnace, #260 00 bas a a 
With coal furnace, 275 00 am <a wz 
Price for 6-inch cylinder, pumping 200 gz rallons per = o a¢ om 
hour 50 feet: With gas furnace, $210 00 Ala at ae 
With coal furnace, 220 00 - ‘ - a 

“ ~ = 
Manufactured by the Delamater Iron Works. ~ -_ = 4 
C. H. DELAMATER & CO., Proprietors, = - 





No. 10 CORTLANDT ST., N. Y. CITY, | Shears and Punches for Round, Square and Flat lrons 
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Largest Establishment of the Kind in the World. 


MOSS ENCRAVING CO. 


J. C. MOSS, Pres’t and Sup’t. 1880. J. E. RAMSEY, Secretary. 


R. B. MOSS, Ass’t Sup’t. 
MOSS’ NEW PROCESS. 1. A. JACKSON, Ass’t See’y. 


M. A. MOSS, Treasurer. 
535 PEARL STREET, COR. ELM, NEW YORK. 


IMPORTANT TO MACHINERY MANUFACTURERS AND DEALERS. 


Engraved Plates for Newspaper, Book and Catalogue Illustrations, &c., executed in Type Metal in a 
superior manner by a new and improved photo-chemical method, from all kinds of Prints, Pen Drawings, 
Photographs, Tin Types, Original Designs, Pencil Sketches, and, when available, from the object itself. 
Much Cheaper than Woodcuts. These plates are mounted type high, ready for use on any ordinary press, 
and are guaranteed to be fully equal to the best woodcuts. Electrotypes can be made from them in the 
usual manner. We also have a fully equipped steam electrotyping department.  Engravings of 
WACHINERY of all kinds executed in the highest style of the art at reasonable prices. Mir. 
Moss, in withdrawing from the Photo-Engraving Co,, 67 Park Place, has re- 
tained tor himself all improvements made and used by him in Photo-Engraving 
since May, 1872. Our motto is, ‘The Best Work at Low Prices. Always on Time.” Send stamp 
for illustrated circular. Send copy for estimate. Please mention this paper. 


Incorporated April 2, 





UNITED STATES METALLIC PACKING CO. 
MANUFACTURERS OF 


SELF-ADJUSTING STEAM PACKING for Marine and Stationary Engines. 
PATENTED. 
February 10th, 1863. 
March 7th, 1871. 
October 8th, 1872. 
April 21st, 1874. 


F F—Follower. 

G G—Cylinder Head. 

S S—Set Screws. 

S B—Stud Bolts. 
J—Ball Joint. 

O G—Gland. 


Other Patents Pending. 
SECTIONAL VIEW. 


A A—Packing Blocks. S P—Springs. 


C C—Ring enclosing Blocks X X—Case. 
DD—Projections for 
| R—Rod. 
Springs and Set 
Screws. S—Set Screws. 





E E—Space for Vibration. 
Endorsed by leading engineers. 


Highest Testimonials furnished. 
Sellers and Users will be held responsible for infringement 
EDW. CUNNINGHAM, President. | 


Correspondence solicited. Makers, 


C. H. JACKSON, General Agent, 


JOSIAH A. OSGOOD, Superintendent, 
34 Coal & Iron Exchange, New York. 


85 Devonshire Street, Boston, Mass. 





THE BEST IN THE WORLD. 


HALL’S PATENT 
Compound Lever Cutting Nippers. 


Every pair Warranted to Cut Steel Wire. 


Worn or Damaged Parts can be replaced at a trifling cost. 
Manufactured ENTIRELY OF STEEL by 


THE INTERCHANGEABLE TOOL COMPANY, 
A. GUSTAM, General Agent, 32 Howard St., N. Y. 


Wor sale by all dealers in Machinists? Tools and Hardware, Send for Price List, 


AMERICAN MACHINIST. 
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PIERSON &« CO. 


ESTABLISHED 1790. 
IMPORTERS AND DEALERS IN 


TRON and STEEL of every Description. 


Warehouse, 24 & 26 Broadway, and 77 & 79 New Street. 


PRICE LISTS FURNISHED ON APPLICATION, 


H. PRENTISS AND COMPANY 


Manufacturers of PATENT RELIEVED 
Machinists’, Blacksmiths’ and Gas Fitters? 


Taps; Dies, Reamers and Screw Plates, &c., &c. 
DEALERS IN MACHINISTS’ SUPPLIES. 


No. 14 DEY STREET, NEW YORK. 


Agonts for The Billings &* Spencer Co., Reynolds & Co.’s Screws, Deverall’s 
Patent Oilers. 


Worthington Steam Pumps, 


For all purposes and of all Sizes, 
PRICES BELOW 4 OF ANY OTHER STEAM PUMP 


N THE MARKET. 
WATER METERS. OIL METERS. 


THe WORTHINGTON PUMPING ENGINES FOR WATER WORKS. 
Used in over 100 Water Works Stations. 


HENRY R. WORTHINCTON, 

939 Broadway, N. Y, 709 Market street, St, Louis, 
83 Water street, Boston. 

‘WOOD WORKING MACHINERY. 

J. A. FAY & CO., 


BUILDERS OF 


Milling Machines, Drill Presses, jyppoyep MACHINERY FOR WOOD CUTTING, 


Hand Lathes, 











Address 


| Office, 
| P. O, Box 2187. 


24 Broadway, N.Y- 














E. E. GARVIN & CO, 


Manufacturers of | 











Numbering some 300 different 


Tapping Ma- Machines—Planin 
i gand Matching 
pn ane Meee Machines, Surface Planing Ma- 


chines, Molding and Tenoning 
Machines, ¢Mortising and Borin 
Machines, Carving and Dovetait. 
ing Machines, Shafting and Friez- 
ing Machines, Horizontal and 


Wood Planers. 
Milling Cutters, 
all shapes and 
Sizes. Gear 





Cutting and) Vertical Boring M 
- , g Machines. 
= all its Improved Variety & Uuiversal 
ranches. WOOD WORKERS. 
139-143( Band, Scroll, Ripping and Cuat- 
ting-off Saws, Band and Circular 
CENTRE ST, | = = Resawing Machines, Spoke and 
- Wheel Machinery, Shafting, 
4, Cornell’s B’ld’g Benge and Pulleys, etc., etc. Original in design, 
NEW YORK simple in construction, perfect in workmanship, saves 


labor, economizes lumber, and its productions are of 
the highest standard of excellence. Send for Cir- 
culars and Prices. 


J, A. FAY & CO.. Cincinnati, Ohio, U.S.A. 


v® "Send for il- 
lu-trated Cata- 
logue. 


~ 














. MANVILLE — cyarers- 
bia eon PLANERSAND SOT BY 
HENDEY MACHINE CO. 

Wo.coTTVILLe CONN: 9 
SEND FoR CATALOGU 

















The Hendey Machine Co. 


WOLCOTTVILLE, CONN., U. 8. A. 
Manville Patent Iron Planers and Shapers. 


15 in. Shapers, 24 in. Shapers, 3% ft. x 16 in., 5 ft. x 
20 in., 6 ft. x 24 in., 8 ft. x 24in. Planers, Amateurs’ 
! Hand Planers, with chuck and centers, Hollow 
%! Steel Spindle Hand Lathes, Brass and Wire Slitters, 
Spring Chuck, and Common Clock Lathes. Cata- 
| logue gives many names of users of our tools. 


A. F. Prentice & Co. 


Manufacturers of 


Light Machinists’ Tools, 


Improved Upright Drills, with 
Lever Feed and Wheel Feed 
with Quick Return Motion. 















N E W 
ENCINE LATHE. 
Price, $175.00. 
Swings 11 inches. 5 feet 
Weight, 650 Lbs. 





Hand and Foot Power Lathes. 





bed, 


SLIDE RESTS. 


Special Mockinesy 
chine Jobbir 


FOOT POWER LATHES 
A SPECIALTY. 
* 


54 Hermon Street 


WORCESTER, MASS 


D PURIFIER. 


and Ma- 


g 
1g. 


THE MORSE FEED-WATER HEATER AN 























Guaranteed to be the most perfect device in the market for utilizing the exhaust of steam 
engines. For further particulars, address 
E. L. MORSE, Mechanical Engineer, 313 Olive Street, St. Louis, Mo., or 
J. Fe. WANGLER, St. Louis Boller Works, 


— a 
C. GORDON BUCHANAN, | 
ENGINEER 


Union Iron Works, Rockaway, N. J. 


ROCK BREAKERS, ORE PULVERIZERS, 


Chilled or Steel Crushing Rolls. 





Dead Stroke | 
POWER HAMMERS 


Are superior to all others for Forging 
and Die Work. Over 500 now in use. 


Manufactured by 


PHILIP S. JUSTICE, 
14 N. 5th St., Philadelphia, Pa. 






CROSBY’S 
STEAM 
ENGINE 

INDICATOR. 


WILLIAM C OO KE, | cnosny STEAM GAGE ¢ 


ee J. H,. s’t. 
GEO, H. CROSBY, Sup’t. GEO. H. EAGER, Treas. 
Sole Proprietors and Manufacturers of 
RY’ 








a. 


AM GAGE & VALVE CO. 
(Successor to COOKE & BEGGs,) 


6 Cortlandt St., New York, 


SELLING AGENT FOR 


Adjustable ** Pop” Safety Valve. 
Self-Regulating Reducing Valve. 
Improved Steam Pressure Gage. 
Self-Closing Water Gage. 
Improved Steam Engine Indicator. 
} Sole Manufacturers and General Agents for 
The * VICTORY ” Steam Cylinder Lubricator. 
And all instruments of this class. Send for Illustrated 
Catalogue. 


Cor. Milk & Batterymarch Sts., Boston. 


CHAS. G. LUNDELL, 


No. 7 Exchange Place, 


RON BLOWER 


- 









hon 










POSITIVE BLAST. | 
IRON REVOLVERS, PERFECTLY BALANCED BOSTON , 


IS SIMPLER, AND HAS | 
FEWER PARTS THAN ANY OTHER BLOWER. | 


| 


REPRESENTING 


EKMAN & (0. 


GOTHEN BURG, 


ROOTS?’ 
Blacksmith’s Hand Blowers, 
Portable Forges, and 
Tuyeres. 





eine 
te" SEND FOR PRICE LIST. 22 | SWEDEN 
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SDRAM 


THE ALBANY TRAP. 








This Trap automatically drains the water of condensation from 
HEATING COILS, and returns the same to the Boiler, whether the 
coils are above or below the water level in Boiler, thus doing aw: Ly With 
=. pumps and other mechanical devices for such purposes. Address 


ALBANY STEAM TRAP CoO., 


ALBANY, N. 


PHILADELPHIA. 


AND RAILWAY SHOP EQUIPMENTS. 
’ Shafts, Couplings, 





¥. 





WILLIAM SELLERS & CoO., 


MACHINE 





Hangers, 

)) Pulleys, Mill Gear- 
ing, Ete. 
Lathes, Planers, 
Drills, 
Shapers, Bolt Cut- 

: ters, Ete. 


Sellers’ 


Railway Turntables and — Bridges. Gifford ar, 
EW PATTERNS. SIMPLE, FRFECTIVE 


NEW YORK OFFICE, 79 LIBE RTY ‘STREET. 


Steam Pumps, F. W. MOSS, 
80 John Street, New York, 
AIR COM PR ESSORS, (Successor to Joshua Moss and Gamble Bros.,) 
Friction Hoisting Engines, 


Vacuum Pumps & Condensers, Steel and H | BS, 


GENERAL MACHINERY .. suis ois)" 2" 
Steam Engines, 


Capacity to bore Cylinders 110 Inches Diameter. and | 
turn Fly Wheels of 24 feet. 


THE NORWALK TRON WORKS Gt. 


South Norwalk, Conn. | 
| Warranted not to crack in hardening Tools of any Size. 
# Goulds Manufacturing Co. 


Improvements. 





WARRANTED CAST STEEL, 


Specially adapted for Dies, Punches, Turning 
‘Tools, Drills, &c. 


Also 








IMPROVED 


MILD-CENTRED 
‘oy *S[OO], 


CAST STEEL 
, SUTIN *S1IUIVIIY 
‘sduy, 104 











Manntpotarens of alt | WILEY & RUSSELL MF’ G co. 
winds 48 GREENFIELD, MASS. 


Faree and Lilt | ‘Lightning Screw cating Machinery and Tools, 


m Cisterns, Wells, Ratt. 
roads, Steamboate, 
Windmills, etc. | 
FIRE ENGINES, 
Hydraulic Rams, 
AY ALGAM BELLS 
‘or Churches, Schoo: 
\ and Plantationz. 
\ Corn-Shellers, Sinks, sic. 
Pumps and M aterials for 
im@ Driven Weils a specialty. 
Satisfaction guaranteed, 
Onialog ues urnished ¢ 
oul Ds 3"p rlication 








INQUIRE FOR UMP | 
Q \RE STORY, col UEo Ss 
WARFHOTISE Pa — PrAck We 5 Orry 


SEND FOR ILLUSTRATED PRICE LIST. 








KATZENSTEIN'S 
Self-Acting Metal 


7 yy | Packing, 
on he VV ive his hy 


of every description, 
For Steam Engines, 
Locomotives, Pumps, 
&C., &C 
Adopted and in use by 
the principal [ron 
Works, Engine Build 
ers and Steamship 
Companies within the 
last eight years in this 
and foreign countries. 
For full particulars « and 
references address 
. KATZENSTEIN & CO., 


35 Desbrosses St., Ne we 


Small) Tools of all kinds; GEAR WHEELS, parts of 
MODELS, and materials of all kinds. ( ‘atalogue free. 


GoopNow & WIGHTMAN, 175 Wash’ton St.. Boston, Mass. | 


FRASSE & COMPANY, _ 


62 Chatham Street New York, 





PROPRIETORS OF THE 


Briggs, & Leader, Lathes, 





York, 


‘““BELTOLEUM,” 


'THE BEST PREPARATION FOR LEATHER 
BELTING IN THE MARKET, 


Makes it soft and pliable, producing no sponginess. 
Contains no gummy or fatty oils that soon become 
rancid, thereby causing leather to dry and crack. 
Nor does it contain tallow, resin, acid or residuum, 
but isa harmonious union of the best ingredients of the 


Animal, Vegetable & Mineral Kingdom. 


Being an oil, it is always ready for use, and may be 
applied when belts are running, and will keep them 
in tine condition 

Itis clean to use, as it penetrates the poresand leaves 
nothing on the surface to collect dust and dirt. 

Sent to responsible parties on trial when desired, 

Send for circular. Put up in Cans and Barrels. 





SOLE AGENTS FOR 


SLTSEICE'S TAPS AND DIES, 


Comprising the best assort- 
ment and largest variety, of 
threads, from 1-16 to 4 inch | 
in the United States. } 
Send for circular. 
Importers of STUBS’ TOOLS, 
FILES, and STEEL WIRE, 
and GROBET FILES. 
Agents for the U. S. of Rolla- 
son’s Patent. Steel Music 


> Wire. 
—~ No.0 to No. 32 (Music Wire 
Gauge) always in Stock. 





Sole Agents for Chateau’s French Eme ‘ry Paper. 


Fine Tools, Files, Steel Wire, 


Silver Solder for Brazing Band Saws, 


A. H. DOWN ER, 
AND SUPPLIES FOR MACHINISTS Inventor and Sole Manufacturer, 


SPECIALTY. 


‘ | 


AMERICAN MACHINIST. 
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BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Nem Mechasisal Movomeat, 


Patented March 9th, 1880. 


A POSITIVE AND PERFECTLY NOISELESS | 


SUBSTITUTE FOR PAWL AND 





No. lcuts 4 to % 
No. 2 cuts ¥ to 1 

No, 264 cuts & tol 
No. 3 cuts % to1y 
HAND or POWER. = 


Edward Wright & Co. 


561 Main Street, 
WORCESTER, 


MASS. 









Manufacturers of 


BOLT CUTTERS, 


Upright and Horizontal Drills, 


For Blacksmiths’ and Carriage Makers’ 


Use, 


| Illustrated Catalogue furnished oa application. 


| Pattern and Brand Letters. 


VANDERBURGH, WELLS & CO. 


Printers’ and Engravers’ Warehouse, 
Corner Fulton and Dutch Sts.,, 
NEW YORK: 


L. B. EATON, 
























Taps & Dies, 


Machinists’ and 
Morse T a Drills, 


Miners’ 

















suey [a THE | ,mumPticn NOY 
every description, B viders, 
za! Calipers, tc } MpuoD.. | ne Stubs Tools, TO Orne 








ONLY Stubs Files, 
Stubs Steel, 


Grobet Files, 


T. B. BICKERTON & CoO. 


No. 12 South Fourth st. Exclusive 


WN. Gth St, 














PHILADELPHIA, Pa, Carvers, Gravers, 
— Fens tee ences Tool Store ag “Chucks, PHILA. 
Steam Packing. Facings. ply ogg IN PHILADELPHIA. NQQPeyd Indic coo 
Cotton Waste BRUSHES. H 9 | HEADQUARTERS FOR Machine, Set & Cap 
: OSE, Etc.! TOOLS of all DESCRIPTION. Screws, &c., &e. 








The Huntington Emery Wheel Dresser. 
(IMPROVED.) 
Invaluable to Thousands 
Users of in 





Successful Use. 





Emery Wheels. 


r, Shaping, Sharpening and Removing Glaze from Solid Emery Wheels. 


For Truing 
Price $4.00. Send for Circular. CHICAGO SCREW CO. 
Cor. West Washington & Desplaines St., CHICAGO, ILL. 


WHITTIER MACHINE CO, P. BLAISDELL & CO. 


AURAL EES OF MANUFACTURERS OF 


STEEL BOILERS, — 
Machinists Tools, 


Steam Engines and Elevators, 
Boston, Mass.: Works, 1176 Tremont St. 

Worcester, MASS. 
20 Per Cent. Saving in Fuel, 


N. Y. Office, 120 Broadway. 
25 Per Cent. Increased Power, 


BY ATTACHING 


HAMILTON'S INDEPENDENT AIR FUME 


AND CONDENSER 
TO YOUR ENGINE. 


Manufactured only by 


SAWTELLE & JUDD, 
HARTFORD. CONN. 


FREDERICK H. McDOWELL, Engineer of Mines. 














SAMUEL A. BECKETT, 


Beckett & McDoweil, 


Formerly with Union Iron Works (PrEscorT, Scott & Co.) of San Francisco, Cal, 


MINING AND MECHANICAL ENGINEERS 


AND MANUFACTURERS OF 


Steam Engines and Mining Machinery, 
Office, 17 COURTLANDT ST., NEW YORK. 


Works at Arlington, N. J. 


PREN NIISS PATENT VISES, 


ADJUSTABLE JAWS, 


Stationary and Patent Srivel Bt ony, 


Adapted to all kinds of Vise work. 
HALL WF’G CO., 23 DEY ST., NEW YORK, 


Mechanical Engineer. 








Office, 17 Peck Slip, New York, 





SEND FOR CIRCULAR. 
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THE “BROWN” AUTOMATIC 


UNEXCELLED 


CUT-OF'=E" 
SINGIN =. 


FOR 


WRITE 
WORKMANSHIP, FOR PRICES AND 
ECONOMY INFORMATION. 
AND GF 
DURABILITY. - 





C. H. BROWN & CO., Sole Manufacturers, 
FITCHBURC, MASS. 


“WAMERICAN MACHINIST. 
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Patent hantouasis. Cut off 


STEAM ENCINE. 


Wm. Wright, Patentee and Builder, @ 


NEWBURGH, N. Y. 






The most economical in the use 
of fuel, the simplest in construc- 
tion, and altogether the best cut- 
off engine in the market. 
COMPOUND ENGINES for 
City Water Works; also for Manu- 
facturing purposes, &c. (Highest 
duty guaranteed.) Marine and 
Stationary Engines. 

STEAM BOILERS and TANKS. 
Light and Heavy Forgings, Shaft- 
ing, Pulleys, Hangers, Mill Work, § 
Iron and Brass Castings, &e. = 
A large general assortment of = 
Patterns on hand. 





THE 


LAWRENCE ENGINE, 


A FIRST-CLASS A CUT-OFF 
AUTOMATIC STATIONARY 
HN G T N E. 


Highest Economy. Best Workmanship at a Moderate Price. 
ARMINGTON & SIMS, - LAWRENCE, Mass. 


JARVIS PATENT FURNACE 


FOR SETTING STEAM BOILERS. 








Economy of Fuel, with increased capacity of Steam Power. 

The same principle as the SreMENs’ Process OF MAKING STEEL, utilizes the waste gases with hot air on 
top of the fire. 
* Will burn all kinds of waste fuel without a blast, including screenings, wet peat, wet hops, sawdust, 
logwood chips, horse manure, &¢. A. F. UPTON, General Agent, 


Send for Circular. 7 Oliver St., (P. O. Box 3401) Boston, Mass. 
BARKER & BERTON, New York Agents, 422 East 23d St. 


LATHE ATTACHMENTS 


FOR MILLING 
Plane and Irreguiar Forms, 
Taps and Reamers Fluted and Gears cut with- 
out removing from the lathe centers, 
See American Machinist, Sept. 13 and 20. 
For circular address WM. MAIN, 
65 Henry Street, Brooklyn, N. Y. 


THE NASON MANUFACTURING CO. 


DEALERS IN 


Plain and Galvanized Wrought Iron Pipe, 


AND MANUFACTURERS OF 


STEAM AND CAS FITTINGS, 





GHARLES MURRAY 
ENGRAVER ON Wo of). 


No. 58 Ann Sr 
New York. 











Steam ‘Traps, Patent Vertical ‘Tube Radiators, Steam and Hot Water Boilers, | @eue 


Steam Warming and Ventilating Apparatus, etc. 


Nos. 71 Beekman and Fulton Streets, New York. 





MONTGOMERY BOILER AND MACHINE WORKS. 


WM. T. BATE & SO East Conshohocken, 


PENNA. 
MANUFACTURERS OF 


Bates Patent Steam Generator. 


Iron Founders, 
Boiler Makers anp 
Machinists. 





A large number of these boilers in 
use in the best establishments and in- 
stitutions, showing Splendid Results 
in the way of economy, efficiency, 
and convenience of clean- 
Write 


durability 
ing. We refer to parties using. 
» for particulars. 








THE 


HANCOCK INSPIRATOR CO. 


INSPIRATORS, EJECTORS, 


—AND— 





GENERAL JET APPARATUS, 


34 Beach Street, Boston, Mass. 


SWEETLAND & COMPANY, 
No, 126 UNION ST., NEW HAVEN, CONN. 


Sole Manufacturers of 


THE >WEETLAND CHUCK, 


Independent, Universal and Eccentric Combination. 
PRICE LIST FURNISHED ON APPLICATION. 
bras | STEPHENS’ PATENT PARALLEL VISE, with Swivel, 





Taper, Pipe and other attachments, is the handiest 
7... and most attractive in use, and is adapted to 
eck every variety of manufacture from Jewelers’ 
} to Locomotive Works. Twelve years constant 
use, ten hours each day, proves to us that a 
man cannot wear it out in a lifetime. Its 
parts are interchangeable. It opens fur- 
| ther, holds firmer, 1s heavier and more durable than 
| | any other vise. Selected vises sent to any address by Ex 
ress or C. O. D., with privilege of examining before tak- 

tng. Write for ifhustrated circular. Ln od Patent 
| Vise 


CHRISTAMACHINE Ce 


speEciALT! ALTIE 














PORTABLE- ‘BURR: MILLS 


EEECM Lie FACTORY GEARING 


CIRCULARSAW MILLS 


==) 


swith improvedRatchet head blocks 


’y/° STEAMENGINES. 


SHAFTING PULLEYS AND HANGERS. 


TIRBINE WATER WHEELS 


PORTABLE AND STATIONARY 
Engines and Boilers, 


2144 to15 H. P. Return Flue Boiler, large Fire a 
vo sparks. Do not fail to send for circular to ; to AND MI LLING SUPPLI ES. 


SKINNER & WOOD, Erie, Pa.) UGS aie 


CUVAROGA WORKS 


4000: 1b. Steam Hammer, 
with J. F. Holloway’s t e a m 
Patent Balanced Valve, 


Built by Cuyahoga Works. 
AND 


MARINE ENGINES 


VERTICAL 


Blowing Engines 


im OF 








For Blast Furnaces. 


Cleveland, Ohio, U. S. A. 





KORTIN G’S 


UNIVERSAL INJECTOR, 
A COMBINED PUMP AND BOILER FEEDER. 


No Adjustment for Variable Steam Pressure. Operated by One Handle. Send for Circular. 


A. ALLER, - - 109 LIBERTY STREET, - - NEW YORE. 


D. SAUMDERS SONS 


New Pipe-Threading Machine 


The 1.X.L. 


FOR HAND OR POWER. 





Manufacturers ot 
Steam & Gas Fitters’ Tools. 
Pipe Cutting and Thread- 


ing Machines for Pipe Mill 
Use, &c., a Specialty. 


YONKERS, N. Y. 


SEND FOR CIRCULARS, 
FRANK H. POND, 


Gonsulling Engineer and Expert, 


709 MARKET STREET, 








THE ECONOMIZER ‘Ta at 


Has no superiors. Comprises Simplicity, Duré bility 
and Economy. Send for catalogues. Also, a large 
stock of second-hand Steam Engines and Machinery. 


S. L. HOLT & CO. 





35 Queen Victoria St., London, England. 


7 Sudbury St., Boston, Mass., U. S. A.| sT. LOUIS, MO 
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HORIZONTAL. 
VERTICAL 
Automatic Cut-off 


ENGINES. 


Yacht Engines, 
Semi-Portable 
Engines. 





AMERICAN MACHINIST. 


STEEL AND IRON 
BOILERS. 


All sizes to 225 horse 
power. 





Send for pamphlet and 
say where you saw this. 


FITCHBURG STEAM 
ENGINE CO. 
Fitchburg, Mass. 








THE-STOW- FLEXIBLE 










t. wer der 
SS is shof its po numb wee 
S grat’ pond 0 eu “ e* 
thr 


T pO yak 
f° 4,05 ralsih od 5 


clan, 
BSo ' 


h 






aalios Uae ofl jel 
*NORTH*FIFTEENTH:ST-P 


SHAFT CO » LIMITED- 


the 












$s equoott 


0” sigh 
¢ and pAlc® ist steal 


HiLAD ELEH IA. 








CARMICHAEL & EMMENS, 


130, 132 & 134 Cedar Street, New York, 
DEALERS IN 


Iron and Steel Boiler Plate, 


LAP WELDED BOILER TUBES, &c., &c. 
Agent for Otis Celebrated Cast Steel Boiler Plates; 
the Coatesville Iron Co.; Pottstown Iron Co.; the 
Laurel Rolling Mills and Union Tube Works. 
Wrought Iron Beams, Angles, Tees, Rivets, &c. 


HEADQUARTERS 


for every description of 


MECHANICS’ TOOLS. 


| A. J. WILKINSON & CO. 
BOSTON, MASS 


| 
| Illustrated Catalogue Free. 





SECOND-HAND 


AND 


NEW TOOLS. 


NEW LIST. 


Miscellaneous Second-Hand Tools 


All in Good Order, and will be sold 
very Low, 


1 Engine Lathe 96 in. swing x 18 ft. Bed. 
1 Engine Lathe 36 in. “ x 160. Bea. 
1 Engine Lathe 386 in. x 18 ft. bed. 
Engine Lathe 17 in. “. 10. ** 
Engine Lathes 18in. “ x 7% ft. ‘* (Chain Feed 
Engine Lathe 20 in. x 6 feet Bed, 
Engine Lathe 20 in. x 6 “ 
Engine Lathes, 15 in. x 6 ft. bed. 

Kngine Lathe, 36 in. x 15 ft. bed. 
Engine Lathe, 36 in. x 18 ft. bed. 

Iron Planer, 24 in. x 4 ft. 

Horizontal Boring Lathe. 

Wood Turning Lathes. 


“ 


on 


“ 


Shafting Lathe v2 in. ‘* x22 a 
Speed Lathe. 
Polishing Lathe20 in. “ x2 
Polishing Lathe 25 in. ‘ x22 * 
Pulley Lathe, Double Head. 

“se “ 


Spinning Lathes, 

lron Planer 60 in. x 60 in. x 30 feet. 

Upright Drill 60 in. 

Upright Drill 38 in. 

Upright Drill 38 in. 

Upright Drill 16 in. 

Upright Drill 16 in. 

Benck Drill. 

Upright Boring Machine 7S in. 

Pulley Polishing Machine. 

Tool Grinder. 

Pointing Screw Machine. 

1 Daniels’ Planing Machine. 

One No. 2 Bolt Cutter. 

One New “Hardaway” 
to head up to %-in. bolts. 

A lotot Wood Working Machinery. 

2 Smat! Punching Presses. 

One N. Y. Safety Steam Power Co. 

20 11, P, Upright Boiler with all connections, &c. 

1 Planer, 36 x 10 in, 


en ee een rer ee ee ee 


Bolt Heading Machine, 


New 'rools Very Low. 


1 No. 2 Bolt Cutter, Wood & Light. 
Please specify which of the above cools you want, and 
we will forward all particulars. 


STEAM LAUNCH, 


40 ft. x T ft.; draws 3 ft., Kngine 55 x 9; 
32x48, Fitted with Carpets, 


Boilers 
c., for pleasure. 


A WOODRUFF & BEACH 
BEAM ENGINE, 


Low pressure, 42-in, cylinder, 84-in. stroke, with fly- 
whee! pulley, 20 ft. diameter, 36-in. face, and 


FOUR TUBULAR BOILERS, 


60 .uches in diameter, 20 ft. long, and all connections 
practically as good as new, 


For Sale by 


The George Place Machinery Agency, 


121 Chambers and103 Reade St., 
NEW 


YORK. 





EMPIRE 


FORGES 


Improved. without 
Belts, Bellows, Crank 
Pins, Dead Centers or 
Back motion. Send for 
circular. 

Empire Portable 
Forge Co. 
Conors, N. Y. 


GEO. C. TRACY & C0 


x), Counselors at Patent Law 


EUCLID AVE. BLOCK, 
CLEVELAND, O. 


Before doing anything in re- 
gard to Patents, send for our 
140 page book, “ALL ABOUT 
PATENTS,” mailed free, 


SECOND-HAND 
AND NEW 


Machinists’ Tools. 


JULY 10th. 


One No. 1 Square Arbor Lathe, new. 
Co. make. 
















Am. T. & Mch. 


One Engine Lathe, 92 in.x 20 it. Wilmoth. 
One Engine Lathe, 90in.x20ft. Ames. New, 


| One Engine Lathe, 30 in. x 20 ff Good order. 
| One Engine Lathe, 301n. x 16 ft. Wheeler, new. 
One “* “6 30in. x 12 ft. Ames. New. 





One ‘* 46 25in.x 12 ft. New Haven. 
Two * 6s Win.x 8 ft. Pond, 
Six * as 16in.x 7 ft. Ames, new. 
Six “ a l6in.x Sft. “ 
One * $6 13in.x 5ft. Gould. New. 
| Three ** “s 13in.x4ft. Not Screw Cutting. 


| One Pulley Lathe, 20 in. x 6 ft. 
| One Hand Lathe, 18 in. x 4¥¥ ft. 
i'Two * as Win. x 8 ft. 


| Six “ “ 1lin. x 444 ft. New Spencer. 
Four ‘ sic Tin.x2%ft. 66 
One Planer, 26in. x 7 ft. New Haven. New. 


“ 


One 20 in, x 4% ft. Lincoln. 
Qne * 20in.x4ft. Lathe & Morse 
One Hendey Shaper, nearly new. 15 in. stroke. 
One % Spindle Profiler. Wood & Light. 
Two 2 Spindle Profilers. Jones & Lawson, 
Two Brown & Sharp Universal Millers 
One Index Milling Machine. New. Heavy. 
One No. 3 Garvin Milling Machine. New. 
One Heavy Turret Head Machine. 
One 22 in. Drill, Sliding Head. New. 
One 20in, “ Prentiss, new. 
One 5 Spindle Chucking & Drilling Mach. Remington. 
One Heavy Drilling and Chucking Machine. 
One No, 23 Spindle Drill. Smith & Garvin. 
One 1 Spindle Drill, Smith & Garvin. 
One Gear Cutter. 
Three Sensitive Drills, anils to 3-16 in. hole. New. 
One Boiler Makers’ Combined Punch and Shear. New 
Six Newell Punch Presses, 
One No. 3 Wilder Punch Press. Geared. New. 
One No. 4 ae ve 66 Geared. New. 
One No. 6 Wilder Shear. Geared, new. 
One No. 3 Wilder Bar Iron Cutter. New. 
One 10 H. P. Baxter Engine. - 
Seven Stephens’ Vises. Also, Parker Vises. 
Belting, Shafting and Miscellaneous Macninery. 
We will also have ready to deliver in 30 days New 
Ames Mfg. Lathes as follows: 
Two Engine Lathes, 22 in. x 10 ft. 
Four “™ bed 24 in. x 12 ft. 


”E. P. BULLARD, 


'14 Dey Street, New York. 
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ALMOND 


DRILL 


CHUCK 


Made of Steel throughout, 
equal to doing any work re- 
quired of it. Runs perfectly 
true. 

For sale by all Machinists’ 
Supply Stores. 


T. R. ALMOND, 
84 Pearl Stroet, Brooklyn, N. Y, 


T BALTIMORE. 


MANUFACTURERS OF 


THE POOLE & HUNT LEFFEL TURBINE 


WATER WHEELS, 
MACHINE MOULDED 


MILL CEARINC, 


| 
STEAM ENGINES AND BOILERS, — 


MIXERS FOR FERTILIZERS AND CHEMICALS. am 


DRAWS é& BOODLE =s CoO.) 

CINCINNATI, O. 

Manufacturers of wae — Free Open Double 
ak 


LEVER VALVE, | 


for Steam or Water, from 14" to 6. This valve has | 




















peculiar merits as a throttle valve for steam engines, | 


and is well adapted to the use of a Sawyer’s Valve, in | 
place of the butterfly. Send for our catalogue and | 
price list. | 





Headquarters for Machinists’ Tools and Supplies. 
CHAMPLIN & SPENCER, 
154 East Lake Street, Chicago, Ill. 

Sole agents for the “'Tanite Emery Wheels and Grind- 
ing Machinery. Dealers in Screw Cutting Lathes from $50 
to $150, with foot power, Small Amateur zathes, Taps and 
Dies, “Twist Drills,” Machine Screws, “Grobet Swiss 
Files,’’ Machine Bits, Stubs’ Steel Wire, Brown & Sharpe 
Tools, Emery,Crocus and Composition, Reuge, rep Forged 
Lathe, Clamp and Die Dogs, Chucks, Wrenches, Hand and 
Bench Vises, Iron Levels, Metal Saws, Pattern Letters, 
Pliers, Calipers, Slide Rests, Steel Rules, Micrometer | 
Calipers, Speed indicators, * Metallic Corrugated Packing” | 
for steam, air, gas or water joints, Steeline for hardening 
por »se8, Upright and Hand Drills, Belting and Packing, | 

alrus Wheels, **Monk’s Moulders’ Tools,” &c., & 





THE DIXWELL IMPROVEMENTS 


For working Engines with 


SUPERHEATED STEAM | 


Wil) reduce the consumption of fuel in non-condens- 
ing engines working under conditions otherwise fav- 
orable to economy, to 2.5 Ibs. of coal per I. H. P. per 
hour, and in condensing engines to 1.75 Ibs. of coal 
per I H. P. per hour. 

Prevent the waste from Cylinder Condensation, 
which, tests show, amounts in every engine running 
to from 20 to 40%. 

We will test, free of charge, engines now running, 
and show parties desiring to examine the Improve- | 
ments how much they can save. | 


CEO. H. BARRUS, Agent, 
553 Shawmut Ave., Boston, 
Send for Circular and Pamphlets. 





we 
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Rollstone Machine Co, 


FITcHBURG, Mass, 

Rotary and Stationary 
Bed Planers, Wardwell’s 
Patent Saw Benches, 

Waymouth Lathes, 
and large number of spec- 
ial machines. 

We also carry a large 
stock of Second-Hand Ma- 
chinery. Send for Cata- 
logue. 





“BORING AND TURNING MILLS. 


Ali Sizes: 4, 5, 6, 8, 10, and 
12 feet Swings. 
PATENTED IMPROVEMENTS. 
New Patterns. 


MACHINISTS’ TOOLS, 


The Latest and Best, at very 
moderate prices. 


NILES TOOL WORKS, 
HAMILTON, OHIO. 









RVUFSINER s& DUNW, 
Schuylkill Falls, Philadelphia. 





Steel 
Cleaners. Price, $1.00 per inch. Send for Circular con- 
taining names of users who consider it indispensable. 


Sole manufacturers of the Excelsior Tube 





STAMP FOR CATALOCUE. 
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Improved Self-Regulating, Storm-Defying 
WIND MILL. 


The only Mill embracing all the recent 
improvements. Received Silver Medal at 
Paris Exposition in 1878. Five hundred in 
operation in the vicinity of New York. 
Every one warranted as to durability and 
quantity of water which can be pumped 
to any required height, from any location 
The cost is small, compared with that of 
any other device now in use. Address, for 
-Catalogues, A. J. CORCORAN, 76 
= John St., New York. 


Monitor Binders 72: American Machinist, 


$100 EACH BY MAIL OR EXPRESS. 


67,1. 
AM GATOR 


AMERICAN LUBRICATOR CO. 
DETROIT. MICH.U.S.A. 





FOR 
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SEND FOR PAMPHLET, 
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CLARK’S RUBBER WHEELS. 


This wheel isthe best now 
in the market, and is attract- 
ing the attention of large 
manufacturers on account of 
the great saving of 
which is ten times greater 
than the extra cost of this 
wheel. 

Adapted to all purposes 
viz.. warehouse trucks, plat- 
form trucks, scales, boxes, 
baskets and heavy casters 
For full particulars, address 


GEO. P. CLARK, Windsor Locks, Conn. 
WM. H. EDDY, 


MASS. 





floors, 








WORCESTER, 


Manufacturer of 


mii. s & 


TWIST DRILL GRINDING MACHINE, 


Grinds Drills to the same shape as the best Ma 
chinists do by hand. No skilled workman needed 
to use it, 

Refers to David W. Pond, Worcester, Mass.; N. 
B. Cushing, Jersey City, N, J.; W. H. Lewis; M. M. 
Kingland. N. J., and Hill, Clarke & Co., Boston, 
Mass. Write for prices and description. 





STRONQ’ 


Feed Water Heater and Fil 


S PATENT 


MANUFACTURED BY 


I. P. MORRIS CO., 


SALES 
KELLY & LUDWIG, E, T. COPELAND 
720 to 724 Filbert Street, 
Philadelphia. 
CUMMINGS & GRAY, 
Cincinnati. 


McAFEE, WHEELER 


80 Courtlandt Street, New York. 


210 Spear St., San Francisco. 


- PHILADELPHIA. 


AGENTS: 


MORTON, REED & CO., Baltimore 
FRANK H, POND, 
709 Market St., St. Louis, 
GRAY & EVERSON, 
Pittsburgh, 


’ 


& CO., 
































AMERICAN 


BROWN & SHARPE MFG CO. 


PROVIDENCE, R. I. 


MANUFACTURERS OF THE 


UNIVERSAL 


Milling Machine 


This Machine has been designed especial- 
ly to meet the wants of Steam Engine and Locomo- 
tive builders, and others engaged in the manufacture 
of heavy machinery and tools. 

The essential features and motions are the same 
a8 in our smaller Universal Milling Machine, with 
such enlargement of the whole machine and its parts 
as would best adapt it for the class of work to be 
done. The cone has three diameters, each 34 inches 
face. In addition, the cone is strongly geared, thus 
making six changes of speed. There are, also, the 
same number of changes offeed. The spindleboxes 
are of hardened cast steel, and, together with the 
spindle bearings, are carefully ground, and are pro- 

ded with means of compensation for wear. ‘The 
spindle will carry a cutter arbor projecting 15inches, 
which is supported by an adjustable center at the 
outer end. Cutters of 8 inches or less diameter can be 
used. The horizontal movement of the spiral clamp 
bed upon the knee, in a line with the spindle of the 
machine, is 644 inches, and the vertical movement 
of the spiral bed centers below the spindle centers 
is 11 incfes. The spiral bed can be set at angles of 
35° each way from center line of spindle, and can be 
fed automatically 22 inches, taking also 22 inches 
between the centers, and will swing 11% inches. 


G2 Illustrated Catalogue se i & 
ous. 4 nt per mail on appli 


TOOL WORKS, 


FORMERLY 


FERRIS & MILES, 


Twenty-fourth and Wood Streets 
(‘Take Arch or Vine Street Car), 


FRED’K B. MILES, Engineer. PHILADELPHIA 


MACHINE TOOLS, STEAM RAMMERS, te 


Having introduced many novel and valuable improvements into the construction of SHAPING, SLOTTING, 
BORING and PLANING MACHINES, as weil as Lathes and Drills, we are now prepared to furnish these 
machines in greater perfection than ever before. By means of our improved devices the operations of turning, 
drilling, nae planing and shaping, or slotting, can all be performed with oa saving of time and 
labor. It will be found worth any purchaser’s while to examine our new methods of screw-cutting, feed- 
gearing and convenient arrangements and attachments for enabling work to be done with the least 
expenditure. We would direct special attention to our new 4 FT. RADIAL DRILL, with 6 Automatic 
Feeds, 10 IN. STROKE SHAPING MACHINES, 17 IN. SQUARE PLANING MACHINES and PATENT 
SCREW CUTTING LATHES, which cut 16 threads and give 16 feeds without changing goer Send for 
Catalogue, FRED’K ° ILE 


NEW OTTO SILENT GAS ENGINE. 


. Working without Boiler, Steam, Coal, Ashes or Attendance. 
Started Instantly by a Match,it gives full powerimmediately. 


WHEN STOPPED, ALL EXPENSE CEASES. 


No Explosions; No Fires nor Cinders; No Gauges; No Pumps; No 
Engineer or other attendant while running. 

UNSURPASSED IN EVERY RESPECT for Hoisting in Warehouses, 
Printing, Ventilating, Running small Shops, etc. 
2,4and 7H, P. and upwards, Built by 


~ SCHLEICHER, SCHUMM & CO., 3045 Chestnut Street, Philadelphia. 
Boston Agency, HILL, CLARKE & CoO.,, 36 and 3S Oliver Street. 


New York City Agency, H.S. MANNING & CO., fii Liberty Street. 
Consulting Engineer, 


JAMES W. SE ' HAMILTON, OHIO, 
COPE & MAXWELL MFG CO. 


HAMILTON, OHIO., U. S. A. 


New and Improved Patterns of 


STEAM PUMPING MACHINERY, 


FOR 
Boiler Feeding, Water Works 


and all general and special Pumping 
purposes. 
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Send for New Catalogue, illustrating 
every variety of Pumping Machinery. 
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Emery Wheels & Grinding Machines. 
THE TANITE CO., 


Stroudsburg, Monroe County, Pa. 


Orders may be directed to us at any of the following addresses, at each of 
which we carry a stock : 
London, Eng., 9 St. Andrews, St. 
born Viaduct, E, C 





Hol- New Orleans, 26 Union St. 
p Liverpool, Eng., 42, The Temple, Dale St. 
Sydney, N. 8. W., 11 Pitt St. San Francisco, 2 and 4 California St. 
Chicago, 152 and 14 Lake St. St. Louis, 209 North Third St. 
Cincinnati, 212 West Second St. as - 811 to 819 North Second St. 
Indianapolis, Cor, Maryland and Dela- Louisville, 427 West Main St. 

ware Sts. Nashville, 28 West Side Public Square. 


Babcock & Wilcox Water-Tube Steam Boiler, 


Over 40,000 Horse-Power Now in Use, Adapted for 
all purposes. Safety from Explosions. 

In sections easy of transportation. No bolted, screwed 
or packed joints. All joints made by expanding wrought 
iron tubes into bored holes. Can be erected or repaired 
by ordinary mechanic. Easily cleaned from soot or 
sediment. Adapted to all kinds of tue!l. Steady water 
line and dry steam. No leaks from unequal expansion. 
Rapid steaming. Highest attainableeconomy. Centen- 
nial Exposition Medal awarded this boiler tor highest 
economy and efficiency on test. 

Illustrated Circulars and other desired information 
prone, Sear 

ABCOCK & WILCOX, Engineers, 
80 Cortlandt &t.. New York, 
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THE PRATT & WHITNEY CO. 


HARTFORD, CONN., U.S. A. 


MACHINISTS’ TOOLS, 
SEWING MACHINE MACHINERY. 


GUN, AND 


Sorew Thread Cutting Machinery, 
SCREW PLATES, 
Hand and Power Bolt Cutters, 


with Adjustable Dies, having Chas- 

ers made on the Interchangeable 

System, and that may be sharpened 

by grinding. 

Single and Double Head Open Die, 
Bolt Cutters, 

Nut Tapping Machines, Hand, 
Machine Nut, Machine Screw, Pipe, 
Pulley, Stay Bolt, and 
Hob Taps. 


NATIONAL Bout CuTrTER, DouBLE HEAD. 
Send for Illustrated Catalogue and Price Lists. 





THE BILLINGS & SPENCER CO. 


IAAT ce, OF: Us &. 


Manufacturers of the 
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BARWICK PATENT WRENCH & PIPE TONGS, Combined, 
Pipe Tongs, Screw Wrench and Coupling Pliers, all in one Tool. 
Will not crush a pipe. Adapted to any shaped object, round, square. flat or oval. Always ready for their 
work without altering or changing any of the parts. Drop Forged from best Norway Iron and Bar Steel. 


PRICE List. 


No.0. Nickel-plated, takes from No. t Wire to:3¢ inch Pines. ......06.cccssecseesccevccsacscceccecescese $2.00 
‘6 1. Finished and Polished, takes from Gas Burner to & inch Pipe..............cccccccccccccccccces: 2.50 
‘6 2. Ground and Finished takes from 4 inch to 1% inch Pipe...........cccscecesececses peaueaeare ces 4.00 
- o “ “ - sie y sid Wn Siaaie ans clea ole kw RM nig Sinks KAUR Wie <a ACain ai 5.00 
“oa Cf - id 4 eS Bae Re cad cates emis elare) inate a eemeaenesanee 10.50 


Steel and Iron Drop-forgings of every description for Guns, Pistols, Sewing Machines, Machinists’ Tools 
and Machinery generally. nd for Illustrated Catalogue and Price List. 


=~ 


GOLD MEDAL AWARDED, PARIS EXPOSITION, 1878. 


BLISS & WILLIAMS, 


PLYMOUTH, PEARL & JOHN STREETS, BROOKLYN, N. Y. 


Manufacturers of all kinds of 


Presses, Dies and Special Machinery 
FOR WORKING SHEET METALS, &c. 
FRUIT AND OTHER CAN TOOLS. 


BRADLEY’S BRADLEY’S CUSHIONED HELVE HAMMER. 


Awarded first premium, Silver Medal at American Institute Fair, 1873, Cincin- 

- eR nati Industrial Exposition, 1874, and the Diploma of Honor and Grand 
Medal of Merit at the Centennial Exhibition, in 1876, 

ven any goods of their class in America or Europe. 

LESS COMPLICATION, 












Pine a ase SB 
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Boke AAP LAB Witten wom uber cao 
is E AND B , ’ , Ss ’ 

oe COSTS LESS FOR REPAIRS 
AN ANY HAMMER IN THE WORL 


Guaranteed as represented. (Established 1832.) 


BRADLEY & COMPANY, Syracuse, N. Y. 


Iron Gears of all sizes and kinds made to 
order. . 
Brass Gears for Models, etc., on hand in 

large variety. 
Geo. B. Grant, 100 Beverly St. 
Send for circular. BOSTON. 


Branch Office, 
46 & 48 West LAKE STREET, | 
CHICAGO, ILL. j 








Worcester, Mass. 





Lathes, Planers, Drills, &c. 
DAVID W. POND, 


g. Cuts, yy and Prices furnished on appli- 





Send for Catalogue of New Designs. 





O. W. FIFIELD, Manufacturer of ENGINE LATHES from 
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2 BAIR COMPRESSORS. 
© 3* | PRICES REOUCED. SEND FOR NEW CATALOGUE. 
w 3 CLAYTON STEAM PUMP WORKS, 
CS= 14 AND 16 WATER STREET, BROOKLYN,N.Y. 








MANUFACTURER 


TAPS & DIES. 


PAWTUCKET.R.I. __ 


